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(57) ABSTRACT 

A bicycle hub is provided with spoke openings that extend 
into the interior of the hub. The bicycle hub basically has a 
hub axle, a hub body and seals arranged in the hub body. The 
hub axle has a center axis extending between a first end and 
a second end. The hub body has an interior passageway with 
the hub axle being rotatably supported therein. The hub body 
also has first and second spoke openings circumferentially 
arranged around the ends of the hub body. A first seal is 
arranged in the interior passageway of the hub body and 
adjacent the first spoke openings to isolate the first spoke 
openings from the hub axle. A seal support is located 
beneath the first seal to prevent radial inward movement of 
the first seal. A second seal is arranged in the interior 
passageway of the hub body and adjacent the second spoke 
openings to isolate the second spoke openings from the hub 
axle. Preferably, the spoke opening covers are located in 
grooves of the hub body to seal the insertion portions of the 
first and second spoke openings. 

24 Claims, 19 Drawing Sheets 
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BICYCLE HUB 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part application of 5 
U.S. patent application Ser. No. 09/494,544, filed on Jan. 31, 
2000. The entire disclosure of U.S. patent application Ser. 
No. 09/494,544 is hereby incorporated herein by reference. 

BACKGROUND OF THE INVENTION 10 

1. Field of the Invention 

This invention generally relates to a bicycle hub with 
spoke openings in the tubular portion of the hub body. More 
specifically, the present invention relates to a bicycle hub 
with a seal that isolates the spoke openings from the remain- 35 
der of the interior of the hub body. 

2. Background Information 

Bicycling is becoming an increasingly popular form of 
recreation as well as a means of transportation. Moreover, 2Q 
bicycling has become a very popular competitive sport. 
Whether the bicycle is used for recreation, transportation or 
competition, the bicycle industry is constantly improving 
their components. Recently, the braking systems for bicycles 
have included the use of disc brakes. The use of disc brakes 25 
has resulted in modifications to the bicycle hub of the 
bicycle wheel so that a brake rotor can be mounted thereon. 

The most basic bicycle wheels have a hub, a plurality of 
spokes and an annular rim. The hub is attached to a part of 
the frame of the bicycle for relative rotation. The inner ends 30 
of the spokes are coupled to the hub and extend outwardly 
from the hub. The annular rim is coupled to the outer ends 
of the spokes and has an outer portion for supporting a 
pneumatic tire thereon. Typically, the spokes of the bicycle 
wheel are thin metal wire spokes. The ends of the hub are 35 
provided with a flange that is used to couple the spokes to 
the hub. In particular, holes are provided in the hub flanges. 
The wire spokes are usually bent on their inner end and 
provided with an enlarged head or flange that is formed in 
the shape of a nail head. The inner end is supported in one 40 
of the holes in one of the hub flanges. The outer ends of the 
spokes typically are provided with threads for engaging 
spoke nipples, which secure the outer ends of the wire 
spokes to the rim. In particular, the spoke nipples have 
flanges, which engage the interior surface of the rim. 45 

With a spoke constructed in this manner, the nipples are 
installed in nipple holes formed in the rim. The spokes are 
inserted sideways through the holes in the hub flange until 
the enlarged head or flanges of the spokes engaging the areas 
surrounding the holes in the hub flange. The male threads on 50 
the ends of the spokes are threaded into the female threads 
of the spoke nipples installed in the openings of the rim. 

When the hub is a brake disc hub or is a rear hub, 
installation and/or replacement of the spokes can be difficult. 
In the case of a disk brake hub, one end of the hub usually 55 
has a rotor mounting portion. Often, the rotor mounting 
portion is a plurality of blind bores that receive bolts to 
directly mount the brake disc rotor to the end of the hub. 
Thus, the brake disc rotor makes it difficult to insert the 
spokes in a sideways direction. Likewise, if the hub is a rear 60 
hub, the sprockets can be obstacles to install or replace 
spokes. 

One problem with spoke openings in the tubular portion 
of the hub body is that contaminants can enter the hub body 
through the spoke openings. When dirt gets into the hub 65 
body, the rotation of the hub body relative to the hub axle 
can be significantly impair. 
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In view of the above, there exists a need for a bicycle hub 
with a spoke seal which overcomes the above mentioned 
problems in the prior art. This invention addresses this need 
in the prior art as well as other needs, which will become 
apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a bicycle 
hub having a seal with a seal support for isolating the spoke 
openings form the interior of the hub body. 

Another object of the present invention is to provide a 
bicycle hub having a seal with a seal support that aids in the 
installation of the spokes. 

Another object of the present invention is to provide a 
bicycle hub that has first spoke openings with an insertion 
portion and a retaining portion, and a spoke opening cover 
located along a first annular groove intersecting the insertion 
portions. 

Another object of the present invention is to provide a 
bicycle hub that is relatively lightweight in that no spoke 
flanges are needed. 

The foregoing objects can be attained by providing a 
bicycle hub for use with bicycle spokes. The bicycle hub 
comprising a hub axle, a hub body, a first flexible seal 
arranged in the hub body and a first rigid seal support. The 
hub axle has a center axis extending between a first end and 
a second end. The hub body has an interior passageway with 
the hub axle being rotatably supported therein. The hub body 
has a set of first spoke openings circumferentially arranged 
around the hub body. The first flexible seal is arranged in the 
interior passageway of the hub body and adjacent the first 
spoke openings to isolate the first spoke openings from the 
hub axle. The first rigid seal support is located beneath the 
first flexible seal to radially support the first flexible seal. 

The foregoing objects can further be attained by providing 
a bicycle hub for use with bicycle spokes. The bicycle hub 
comprising a hub axle and a hub body. The hub axle has a 
center axis extending between a first end and a second end. 
The hub body has an outer surface with a first annular 
groove, an interior passageway with the hub axle being 
rotatably supported therein and a set of first spoke openings 
circumferentially arranged around the hub body. Each of the 
first spoke openings has an insertion portion located along 
the first annular groove and a retaining portion. The insertion 
portion has a large width that permits an enlarged head 
portion of a spoke to pass therethrough. The retaining 
portion has a width that is smaller than the width of the 
insertion portion to retain the enlarged head portion of the 
spoke therein. 

These and other objects, features, aspects and advantages 
of the present invention will become apparent to those 
skilled in the art from the following detailed description, 
which, taken in conjunction with the annexed drawings, 
discloses a preferred embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring now to the attached drawings which form a part 
of this original disclosure: 

FIG. 1 is a side elevational view of a conventional bicycle 
with front and rear brake disc hubs in accordance with a first 
embodiment of the present invention; 

FIG. 2 is a side elevational view of the rear wheel of the 
bicycle illustrated in FIG. 1 with the sprockets removed; 

FIG. 3 is partially exploded perspective view of the rim, 
one of the spokes and one of the spoke nipples of the bicycle 
illustrated in FIG. 1; 
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FIG. 4 is a side elevation al view of the rear brake disc hub FIG. 27 a side elevational view of the rear brake disc hub 

of the rear wheel illustrated in FIG. 2 with the sprockets illustrated in FIG. 26 in accordance with a second embodi- 

removed; nient of the present invention with certain portions broken 

FIG. 5 is a side elevational view of the rear brake disc hub away for purposes of illustration; 

of the rear wheel illustrated in FIG. 3 with certain portions 5 FIG. 28 is a side elevational view of the front brake disc 

broken away for purposes of illustration; hub in accordance with a second embodiment of the present 

FIG. 6 is a left end elevational view of the rear brake disc invention with the sprockets removed; 

hub body illustrated in FIGS. 4 and 5 with the brake disc FIG. 29 a side elevational view of the front brake disc hub 

rotor bolts mounted thereto; illustrated in FIG. 28 in accordance with a second embodi- 

FIG. 7 is a left end elevational view of the rear brake disc 10 ment of the present invention with certain portions broken 

hub body illustrated in FIGS. 4 and 5 with the brake disc away for purposes of illustration; 

rotor bolts removed; FIG. 30 is a side elevational view of a front hub of a front 

FIG. 8 is a left end elevational view of the rear brake disc wheel with certain portions broken away for purposes of 

hub body illustrated in FIGS. 4 and 5 with unthreaded bolt J5 illustration; 

holes; FIG. 31 is a side elevational view of a rear hub for a rear 

FIG. 9 is a partial transverse cross-sectional view of the wheel with certain portions broken away for purposes of 

rear brake disc hub body illustrated in FIGS. 4 and 5 as seen illustration; 

along section line 9—9 of FIG. 4; FIG. 32 is a side elevational view of a rear brake disk hub 

FIG. 10 is a partial transverse cross-sectional view of the 20 for a rear wheel, with spoke opening covers coupled thereto; 

rear brake disc hub body illustrated in FIGS. 4 and 5 as seen pjo. 33 is a side elevational view of the rear brake disk 

along section line 10—10 of FIG. 4; nU D illustrated in FIG. 32 with certain portions broken away 

FIG. 11 is a partial elevational view of one of the spoke for purposes of illustration and a pair of spokes attached 

openings of the rear brake disc hub body illustrated in FIGS. thereto; 

4 and 5; 25 FIG. 34 is an exploded side elevational view of a seal with 

FIG. 12 is a schematic view of portion of the rear brake a seal support for the rear brake disk hub illustrated in FIGS, 

disc hub body illustrated in FIGS. 4 and 5 with two spokes 32 and 33 with the upper portions broken away for purposes 

extending outwardly therefrom; of illustration; 

FIG. 13 is a partial cross-sectional view of the first seal for FIG. 35 is an end elevational view of a spoke opening 

the rear brake disc hub body illustrated in FIGS. 4 and 5; 30 cover illustrated in FIG. 32; and 

FIG. 14 is a partial cross-sectional view of the second seal FIG. 36 is a side elevational view of the spoke opening 

for the rear brake disc hub body illustrated in FIGS. 4 and cover illustrated in FIGS. 32 and 35 in accordance with the 

5; present invention. 

FIG. 15 is a side elevational view of the front brake disc 
hub of the front wheel illustrated in FIG. 1; 

FIG. 16 is a side elevational view of the front brake disc 

hub of the front wheel illustrated in FIG. 1 with certain Referring initially to FIGS. 1-3, a bicycle 10 is illustrated 

portions broken away for purposes of illustration; with certain parts being modified in accordance with the 

FIG. 17 is a partial cross-sectional view of the first seal for 40 Present invention as discussed below. The bicycle 10 basi- 

the front brake disc hub body illustrated in FIGS. 15 and 16; call y has a frame 12 with a front fork 13 movably coupled 

FIG. 18 is a partial cross-sectional view of the second seal lh 5 u et0 ; A rear wheel 14 is rotatably coupled to a rear portion 

for the front brake disc hub body illustrated in FIGS. 15 and of th u e fr f ame ^ wh ^ e ^nt wheel 16 is rotatably coupled 

to the front fork 13. The frame 12 also has a seat 18 

' - . . c - A . ,. 4 c a<z adjustably coupled to frame 12, a handlebar 19 coupled to 

HG. 19 is a perspecuve view of a first embodiment of a ^ ^3 £ { ^ M u aod a drive ^ 20 

spoke opening cover for the hubs of the present invention; fof propelling bicyde 10 ^ bicycle 10 is also provided 

FIG. 20 is a side elevational view of the front brake disc with a pair of disc brake ^^^5 2 \ having a caliper 21a 

hub with the spoke opening cover illustrated in FIG. 19 and a b ra ke j ever 2\b. 

installed thereon; , . 50 Since these parts of bicycle 10 are well known in the art, 

FIG. 21 is a perspective view of a second embodiment of these ^ ^ nQt be bussed or illustrated in detail 

a spoke opening cover for the hubs of the present invention; hefem> cxcept ^ ^ y m modified m accorda nce with the 

FIG. 22 is a side elevational view of the front brake disc present invention. Moreover, various conventional bicycle 

hub with the spoke opening cover illustrated in FIG. 21 parts sucn ^ brakes, derailleurs, additional sprocket, etc., 

installed thereon; 55 wn i cn are not illustrated and/or discussed in detail herein, 

FIG. 23 is an inside elevational view of a third embodi- can be used in conjunction with the present invention, 

ment of a spoke opening cover for the hubs of the present M ^ in FIG 2 , the rear wheel 14 has a rear hub 22, a 

invention; plurality of spokes 24 extending outwardly from the rear hub 

FIG. 24 is an edge elevational view of the spoke opening 22, a rim 26 coupled to the outer ends of spokes 24 by spoke 

cover illustrated in FIG. 23 for the hubs of the present 60 nipples 28, and a tire 30 located on the outer surface of rim 

invention; 26. The rear hub 22 is also provided with a brake disc rotor 

FIG. 25 is a side elevational view of the front brake disc 32 that is attached to the rear hub 22 by six blots 32a and six 

hub with the spoke opening cover illustrated in FIGS. 23 and nuts 32b, as explained below. While the illustrated embodi- 

24 installed thereon; ment is a thirty-six spoke wheel, it will be apparent to those 

FIG. 26 is a side elevational view of the rear brake disc 65 skilled in the art from this disclosure that other spoke 

hub in accordance with a second embodiment of the present arrangements are possible without departing from the 

invention with the sprockets removed; present invention. For example, a tbirty-two spoke wheel or 
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a forty spoke wheel can be constructed in accordance with force on the hub body 38, the bearing assemblies 40a and 

the present invention without departing from the present 40/?, the spoke seals 42a and 426, and the freewheel 44. First 

invention. Basically, the number of spoke openings depends and second bearing assemblies 40a and 406 rolatably mount 

upon the rim to be used with the hub of the present the hub body 38 with the freewheel 44 on the hub axle 36. 

invention. 5 ^ freewheel 44 allows the hub axle 36 to rotate freely 

_ - ' . 4 . . , ■ i <+q relative to the hub body 38 in one direction, but fixedly 

Preferably, thespokes24 the rim 26 and spoke mpples 28 g ^ faub ^ 36 % elalive t0 the hub body 38 m the 

are ail conventional parts that are used with the rear hub 22 opposite rotational direction. 

of the present inven^ ^ faub bod 3g fe mustraled m accordance with one 
unique design of the rear hub 22 allows it to be used with erabodiment of the preS ent invention. In this embodiment, 
conventional parts, e.g., tangential spokes 24 and a conven- io ^ hub body 3g [& a hoUow member tfaat defiQes afl mterior 
tional rim 26. Accordingly, when the rear wheel 14 is passageway 52 with the hub axle 36 being rotatably sup- 
assembled, the spokes 24 extend tangentially from an imagi- ported therein by the firet and second bearing assemblies 40a 
nary circle centered on the center axis of rotation of rear hub and 4 Q b me buD Dody 33 j s a substantially tubular 
22. In the illustrated embodiment of FIGS. 2-5, the rear hub mem ber. Specifically, the hub body 38 has a center tubular 
22 and the rim 26 has thirty-six of the spokes 24 coupled 15 portion 3gc ^ firsl ^ &QcoQd end seclions 38fl md 3Hb 

therebetween. being integral formed with the center tubular portion 38c as 

Hie term "tangential spokes" are spokes that have a a one-piece, unitary member. The first end section 38a has 

straight section 24a and a bent end 246 with an enlarged an integrally mounted brake rotor attachment portion 38a*, 

head 24c such that straight section 24a extends at an angle while a second end section 38/? has the freewheel 44 fixedly 

of about 95° relative to the bent end 24b. Such spokes are 20 coupled thereto. 

well known in the bicycle art. As seen in FIG. 3, the spokes a set of first spoke openings 60a are provided at the first 
24 of the illustrated embodiment each have an outer end section 38a of the hub body 38 for receiving the bent 
threaded end 24a" that is located at the opposite end of the ends 24b of the spokes 24. Similarly, the second end section 
center straight section 24a from the bent end 24b (inner end 2Sb G f the hub body 38 is provided with a second set of 
portion) with the enlarged head 24c. The bent end 24b has S poke openings 60b for receiving the bent ends 246 of the 
a center axis that forms an angle of about 95° with the center spokes 24. In the illustrated embodiment, the first end 
axis of the straight section 24a. The bent ends 24b of the section 38a is provided with nine of the first spoke openings 
spokes 24 are designed to be received within the first and 60a and the second end section 386 is provided with nine of 
second spoke openings. In particular, the enlarged heads 24c t he second spoke openings 606. The spoke openings 60a and 
of the spokes 24 engage an interior surface of the hub body 606 are equally spaced apart about the circumference of the 
38 with the straight sections 24a extending substantially hub body 38. Each of the spoke openings 60a and 606 are 
tangentially to an imaginary circle with a center on the a lso designed to receive two spokes 24 as explained below, 
center axis of rotation of the rear hub 22. Accordingly, the rear hub 22 is designed to have thirty-six 
The rim 26 can be any conventional rim that has a 35 spokes extending outwardly therefrom in a generally tan- 
plurality of spoke holes 34 for receiving the spoke nipples 28 gential direction. 

for attaching the outer threaded ends 24a" of the spokes 24 Preferably, the first and second sets of spoke openings 60a 

thereto. In the illustrated embodiment, the rim 26 is a and 606 are identical. The first and second spoke openings 

conventional steel or alloy rim having a U-shaped cross 60a and 606 are designed to be used with conventional 

section with thirty-six spoke holes 34. The spoke holes 34 4() tangential spokes 24. Of course, it is possible that the first 

are equaDy spaced apart in a circumferential direction. The and second sets of spoke openings 60a and 606 can be 

spoke holes 34 are preferably lie in a single plane P that different such that tangential spokes 24 are used in one end 

divides the cross section in half as seen in FIG. 3. Of course, of the hub body 38 and a different types of spokes are used 

rims with fewer or more spoke holes 34 can be used with a in the other end of the hub body 38. The first spoke openings 

hub of the present invention, if needed and/or desired. For 45 60a are circumferential ly arranged around the hub body 38 

example, the rim 26 can have thirty-two spoke holes instead adjacent to the brake rotor attachment portion 38d. 

of thirty-six spoke holes, if the rear hub 22 is modified to Preferably, the first spoke openings 60a are spaced axially 

have fewer holes as explained below. inward of the brake rotor attachment portion 38^ so that 

brake disc rotor 32 can be easily attached with the bolts 32a 

Rear Hub 22 ^ and nuts m 

As best seen in FIG. 5, the rear hub 22 basically includes In this embodiment, the first and second spoke openings 

a hub axle 36, a hub body or shell 38, a first bearing 60a and 606 are elongated slots that are each provided with 

assembly 40a, a second bearing assembly 406, a first spoke an insertion portion 61 and a pair of retaining portions 62. 

seal 42a, a second spoke seal 426, a freewheel 44 and a Accordingly, each of the spoke openings 60a and 606 is 

quick release mechanism 46. Of the parts of rear hub 22, 55 designed to have a pair of spokes 24 retained therein with the 

only the hub body 38 and the first and second spoke seals spokes 24 extending in opposite directions. 

42a and 426 are non-conventional parts. The remaining parts The insertion portion 61 of each spoke opening is located 

of rear hub 22 are relatively conventional, and thus, the between the pair of retaining portions 62 of each spoke 

remaining parts of rear hub 22 will not be discussed or opening. Each insertion portion 61 is formed by a pair of 

illustrated in detail herein. 60 opposed curved surfaces 64 that are spaced apart so as to be 

The hub axle 36 has a center axis A extending between a equal to or slightly larger than the widths or diameters of the 

first end 36a and a second end 366. The quick release enlarged heads 24c of the spokes 24. Thus, the inner ends 

mechanism 46 extends through a center bore 36c of the hub (bent ends 246 with enlarged heads 24c) of the spokes 24 can 

axle 36 such that the quick release mechanism 46 is coupled be easily inserted into the spoke openings 60a and 606 

to the hub axle 36 in a conventional manner. The first and 65 through the insertion portions 61. 

second ends 36a and 366 of the hub axle 36 are threaded for The retaining portions 62 have smaller widths or diam- 

receiving a pair of nuts 50a and 506 that applies an axial eters than the insertion portions 61. More specifically, the 
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diameters or widths of the retaining portions 62 are smaller 
than the diameters or widths of the enlarged heads 24c of the 
spokes 24 so as to retain the spokes 24 within the spoke 
openings 60a and 606. The retaining portions 62 are each 
preferably defined by a partial cylindrical surface 66 that is 5 
connected to the curved surfaces 64 of the associated 
insertion portion 61 by a pair of straight surfaces 68. 

The spoke openings 60a and 606 are formed as elongated 
slots that are angled relative to the axis A. Accordingly, the 
insertion portions 61 are arranged in a circumferential 1Q 
pattern with one set of the retaining portions 62 being 
located axially outward from the insertion portions 61 and 
the other set of retaining portions 62 being spaced axially 
inward from the insertion portions 61. In other words, a first 
set of retaining portions 62 form an outer circumferential 
row of the retaining portions 62, and a second set of the 15 
retaining portions 62 form an inner circumferential row of 
retaining portions 62 with the insertion portions 61 being 
located between the rows of retaining portions 62. 

Preferably, the insertion portion 61 and the retaining 
portions 62 of each spoke opening are formed simulta- 20 
neously. Also preferably, the inner and outer ends of the 
retaining portions 62 of the spoke openings 60a and 606 are 
tapered to avoid sharp edges engaging the spokes 24. 

Each of the insertion portions 61 has a center longitudinal 
axis Ci that passes through the center axis A of the hub axle 25 
36. The retaining portions 62, on the other hand, have center 
longitudinal axes C 2 that are parallel to the center longitu- 
dinal axis C x of the insertion portion 61 for each of the spoke 
openings 60a and 60b. Thus, the center longitudinal axes 
of the retaining portions 62 do not pass through the center 30 
axis of the hub axle 36. Rather, the center longitudinal axes 
C 2 of the retaining portions 62 are angled with respect to 
center axis A. Preferably, the center longitudinal axis of 
each retaining portion 62 is angled between about 5° and 
about 20° from a radial orientation in the hub body 38. In the 35 
illustrated embodiment, the retaining portions 62 are angled 
about 10° with respect to center axis A for a twenty-six inch 
rim with thirty-six spoke holes and a hub having a diameter 
approximately 22 millimeters. For a twenty-six inch rim 
with thirty-two spoke holes and a hub having a diameter 40 
approximately 22 millimeters, the retaining portions 62 are 
preferably angled about 11° with respect to center axis A. 
This angled configuration of the retaining portions 62 results 
in the straight sections 24a of the spokes 24 being easily 
arranged in a tangential direction relative to an imaginary 45 
circle centered on the hub body 38. Moreover, this angled 
configuration of the retaining portions 62 allows the straight 
sections 24a of the spokes 24 to be easily aligned with the 
spoke holes 34 of the rim 26 without significant bending of 
the spokes 24. In the illustrated embodiment, the spokes 24 50 
are not bent more than about five degrees. Of course, the less 
bending of the spokes 24, the better. 

If the retaining portions 62 were formed with their center 
axis passing through the center axis A of the hub axle 36, 
then the conventional spokes 24 would be placed under 55 
excessive bending forces, which could result in the spokes 
24 breaking during use of the wheel. In particular, if the 
retaining portions 62 have their center axes passing through 
the center of the hub axle 36, then the center straight section 
24a would have to be bent from 95° to 108° for a twenty-six 60 
inch rim with thirty-six spoke holes and a hub having a 
diameter approximately 22 millimeters. In contrast, with the 
retaining portions 62 of the spokes 24 being angled, the 
amount of bending of the spokes 24 can be reduced and/or 
eliminated. 65 

The brake rotor attachment portion 38a* is integrally 
formed with the center tubular portion 38c of the hub body 
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38 as a one-piece, unitary member. In the illustrated 
embodiment, the brake rotor attachment portion 38d is 
formed with six attachment members or points with through 
bores 70. While six individual attachment points are 
illustrated, it will be apparent to those skilled in the art from 
this disclosure that fewer or more attachment points can be 
utilized. Moreover, it will be apparent to those skilled in the 
art from this disclosure that the attachment portions could be 
a continuous flange, if needed and/or desired. The through 
bore 70 can be threaded (FIG. 7) or unthreaded (bores 70' of 
FIG. 8). By using through bores 70 instead of blind bores, 
the rear hub 22 can be easily manufactured at a relatively 
lower cost. 

As seen in FIG. 8, the through bores 70" can be 
unthreaded bores. In the case of unthreaded through bores 
70", the bolts 32a extend into openings in the brake disc 
rotor 32 and then through the through bores 70". The free 
ends of the bolts 32a have nuts 326 threaded thereon for 
attaching the brake disc rotor 32 to the hub body 38. This 
arrangement allows the hub body 38 and the brake rotor 
attachment portion 38a" to be formed out of the same a 
lightweight material, such as aluminum. In this arrangement, 
the hub body 38 does not need to be replaced if the through 
bores 70" become damaged. 

As seen in FIG. 7, the through bores 70 are threaded. In 
the case of threaded through bores 70, the bolts 32a extend 
into openings in the brake disc rotor 32 and then threaded 
into the through bores 70. Optionally, the free ends of the 
bolts 32a can have the nuts 326 threaded thereon for more 
securely attaching the brake disc rotor 32 to the hub body 38. 
In this arrangement, if the threads of through bores 70 
become damaged, the hub body 38 does not need to be 
replaced. Rather, the bolts 32a and the nuts 326 securely 
attach the brake disc rotor 32 to the hub body 38. 

Bearing assemblies 40a and 406 rotatably supports hub 
body 38 on hub axle 36. The bearing assembly 40a basically 
includes a plurality of balls 74a located between an inner 
race member 76a and an outer race member 78a. Similarly, 
the bearing assembly 406 basically includes a plurality of 
balls 746 located between an inner race member 766 and an 
outer race member 786. Since bearing assemblies 40a and 
406 are well known in the bicycle art, they will not be 
discussed or illustrated in detail herein. 

Turning now to FIGS. 13 and 14, the spoke seals 42a and 
426 are arranged in the interior passageway 52 of the hub 
body 38 so as to be adjacent the spoke openings 60a and 606 
to isolate the spoke openings 60a and 606 from the hub axle 
36. In other words, the spoke seals 42a and 426 prevent 
contaminants from entering the rear hub 22 through the 
spoke openings 60a and 606. The spoke seals 42a and 426 
are preferably resilient members that are constructed of 
rubber or the like. Of course, it will be apparent to those 
skilled in the art from this disclosure that the seals could be 
created from other types of materials, depending upon their 
shape and arrangement. Moreover, it will be apparent to 
those skilled in the art from this disclosure that while the 
spoke seals 42a and 426 are illustrated as a pair of separate 
sealing members, the spoke seals 42a and 426 can be formed 
as a one-piece, unitary member. 

In the preferred embodiment, the spoke seals 42a and 426 
also aid in the assembly of the spokes 24 with the hub body 
38 and the rim 26. Specifically, in the preferred 
embodiments, the seals 42a and 426 are arranged so that 
they restrain movement of the spokes 24 within the spoke 
openings 60a and 606 so that the bent ends 246 of the spokes 
24 stays in the retaining portions 62 of the spoke openings 
60a and 606. 
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In the illustrated embodiment, the spoke seal 42a has a 
tubular section 80a and a center annular flange 82a. The 
center annular flange 82a extends in a circumferential direc- 
tion about the tubular section 80a. The center annular flange 
82a can either contact the interior surface of the tubular 5 
section 80a or be spaced from the tubular section 80a. The 
ends 84a and 86a of the tubular section 80a are configured 
to engage a ring member 88a and an abutment 90a of the 
inner surface of the hub body 38. Of course, the particular 
shape of the ends 84a and 86a will vary depending on the 
shape of the hub body 38 and its internal components. 
Preferably, ends 84a and 86a of the tubular section 80a are 
annular flanges that contact the interior surface of the tubular 
section 80a to form an isolated area beneath the spoke 
openings 60a. This isolated area beneath the spoke openings 
60a is a continuous annular space. 

When the rear hub 22 is assembled, an axial force is 
applied to the ends 84a and 86a of the tubular section 80a 
to form annular seals therebetween. Accordingly, the spoke 
seal 42a isolates a first interior section of the interior 20 
passageway 52 from the remainder of the interior passage- 
way 52. This interior section formed by the spoke seal 42a 
is continuous annular first space located beneath the spoke 
openings 60a. 

Hie center annular flange 82a is preferably aligned with 2 5 
a radial plane passing through the centers axes C A of the 
insertion portions 61 of the first spoke openings 60a. Thus, 
the center annular flange 82a is positioned to axially sepa- 
rate the two retaining portions 62 of each of the first spoke 
openings 60a from each other. The center annular flange 82a 30 
is also positioned to keep spokes 24 in the retaining portions 
62 of the first spoke openings 60a. Accordingly, when the 
enlarged heads 24c of the spokes 24 are inserted into the 
insertion portions 61 of the spoke openings 60a, the enlarged 
heads 24c of the spokes 24 contact the center annular flange 35 
82a. The enlarged heads 24c then pushes or deforms the 
center annular flange 82a one way or the other so that the 
enlarged heads 24c extends into the insertion portions 61 of 
the spoke openings 60a. The spokes 24 are then moved or 
slid into one of the two retaining portions 62 of each of the 40 
spoke openings 60a. The center annular flange 82a will 
prevent the spokes 24 from accidentally falling out of the 
insertion portions 61 of the spoke openings 60a. Thus, the 
center annular flange 82a aids in the assembly of the rear 
wheel 14. In other words, the center annular flange 82a must 45 
be moved or deformed again before the spokes 24 can be 
removed from the spoke openings 60a. For added resiliency, 
an annular groove 92a can be formed in the outer peripheral 
surface of the center flange 82a. 

Similar to the spoke seal 42a, the spoke seal 42b has a 50 
tubular section 80b and a center annular flange 82b. The 
center annular flange 82a extends in a circumferential direc- 
tion about the tubular section 80a. Alternatively, the center 
annular flanges 82a and 82b of the spoke seals 42a and 42b 
can each have a pair of center annular flanges. The ends 84b 55 
and 86b of the tubular section 80b are configured to engage 
a ring member 88ft and an abutment 90b of the inner surface 
of the hub body 38. Of course, the particular shape of the 
ends 84b and 86b will vary depending on the shape of the 
hub body 38 and its internal components. Preferably, ends 60 
84b and 86b of the tubular section 80b are annular flanges 
that contact the interior surface of the tubular section 806 to 
form an isolated area beneath the spoke openings 60b. This 
isolated area beneath the spoke openings 60b is a continuous 
annular space. 65 

When the rear hub 22 is assembled, an axial force is 
applied to the ends 84b and 86b of the tubular section 80b 



to form annular seals therebetween. Accordingly, the spoke 
seal 42b isolates a second interior section of the interior 
passageway 52 from the remainder of the interior passage- 
way 52. This interior section formed by the spoke seal 426 
is continuous annular second space located beneath the 
spoke openings 606. 

Similar to the center annular flange 82a, the center 
annular flange 826 is preferably aligned with a radial plane 
passing through the centers axes Cj of the insertion portions 
61 of the second spoke openings 606. Thus, the center 
annular flange 826 is positioned to axially separate the two 
retaining portions 62 of each of the second spoke openings 
606 from each other. The center annular flange 826 is also 
positioned to keep spokes 24 in the retaining portions 62 of 
the second spoke openings 606. Accordingly, when the 
enlarged heads 24c of the spokes 24 are inserted into the 
insertion portions 61 of the spoke openings 606, the enlarged 
heads 24c of the spokes 24 contact the center annular flange 
826. The enlarged heads 24c then pushes or deforms the 
center annular flange 826 one way or the other so that the 
enlarged heads 24c extends into the insertion portions 61 of 
the spoke openings 606. The spokes 24 are then moved or 
slid into one of the two retaining portions 62 of each of the 
spoke openings 606. The center annular flange 826 will 
prevent the spokes 24 from accidentally falling out of the 
insertion portions 61 of the spoke openings 606. Thus, the 
center annular flange 826 aids in the assembly of the rear 
wheel 14. In other words, the center annular flange 826 must 
be moved or deformed again before the spokes 24 can be 
removed from the spoke openings 606. For added resiliency, 
an annular groove 926 can be formed in the outer peripheral 
surface of the center flange 826. 

The freewheels, such as the freewheel 44, are well known 
in the bicycle art, and thus, the freewheel 44 will not be 
illustrated or discussed in detail herein. The freewheel 44 is 
used to transmit a driving force from the chain to the rear 
bicycle wheel in one rotation direction only. The freewheel 
44 allows the bicycle 10 to advance freely without any 
rotation of the pedals. The freewheel 44 is fastened to the 
rear hub 22 as integral part of the rear hub 22 in a 
conventional manner. The freewheel 44 has an outer tubular 
part 94, an inner tubular part 96 and a one-way clutch 98. 
The inner tubular part 96 is installed radially inwardly of the 
outer tubular part 94 so that the inner tubular part 96 is free 
to rotate relative to the outer tubular part 94. The one-way 
clutch 98 is installed between the outer tubular part 94 and 
inner tubular part 96 for transmitting the driving force from 
the outer tubular part 94 to the inner tubular part 96 in one 
rotational direction only. The outer tubular part 94 has a 
plurality of gears or sprockets (not shown) mounted thereon, 
while the inner tubular part 96 is usually mounted on the hub 
axle 36. 

Front Hub 22' 

Turning now to FIGS. 15 and 16, the front hub 22' is 
illustrated in accordance with the present invention. The 
front hub 22' is substantially the same as the rear hub 22, 
except that the front hub 22* does not have a freewheel and 
the spoke openings 60a' and 606' are angled in the opposite 
direction from spoke openings 60a and 606 of the rear hub 
22. Moreover, the front hub 22' is used with spokes 24 and 
rim 26 discussed above. Since the front hub 22' is substan- 
tially the same as the rear hub 22, the front hub 22' will not 
be discussed or illustrated in detail herein. 

The front hub 22' basically includes a hub axle 36', a hub 
body or shell 38', a first bearing assembly 40a', a second 
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bearing assembly 40/?', a first spoke seal 42a', a second opening. Each insertion portion 61 1 is formed by a pair of 

spoke seal 42* and a quick release mechanism 46'. Of the opposed curved surfaces 64' that are spaced apart so as to be 

parts of front hub 22', only the hub body 38' and the Grst and equal to or slightly larger than the widths or diameters of the 

second spoke seals 42a 1 and 42b' are non-conventional parts. enlarged heads 24c of the spokes 24. Thus, the inner ends 

The remaining parts of front hub 22* are relatively 5 (bent ends 24b with enlarged heads 24c) of the spokes 24 can 

conventional, and thus, the remaining parts of front hub 22* t> e eas iiy inserted into the spoke openings 60a' and 60* 

will not be discussed or illustrated in detail herein. through the insertion portions 61\ 

TTie hub axle 36' has a center axis A extending between a ^ retainin rtions 6T have smaller widths or diam . 

first end 36a' and a second end 36^. The quick release ^ lhaQ ^ ^sento portions 61'. More specifically, the 

mechanism 46' extends through a center bore 36c of the hub 1Q £ retaining portions 62' are smaller 

axe36'suchthatthe q uick^ than the diameters or widths of the tnlarged heads 24c of the 

to the hub axle 36 m a conventional manner, lhe tirst and . » . 

second ends 36a' and 366' of the hub axle 36' are threaded s P° kcs 24 as to . re rtain the spokes 24 within he spoke 

for receiving a pair of nuts 50a' and 50* that applies an axial °P*ningB 60a' and 60*. The retaking portions 62 are each 

force on the hub body 38', the bearing assemblies 40a' and „ preferably defined by a partial cylmdncal surface 66 tha is 

40* and the spoke seals 42a' and 42*. First and second 15 connected to the curved surfaces 64 of the associated 

bearing assemblies 40a' and 40* rotatably mount the hub insemon P 0rtl0n 61 b y a P air of strai S ht surfaces 68 • 

body 38' on the hub axle 36'. The spoke openings 60a' and 60* are formed elongated 

The hub body 38' is illustrated in accordance with one slots that are angled relative to the axis A*. Accordingly, the 

embodiment of the present invention. In this embodiment, insertion portions 61' are arranged in a circumferential 

the hub body 38' is a hollow member that defines an interior P* u em with one set of the retaining portions 62' being 

passageway 52' with the hub axle 36' being rotatably sup- located axially outward from the insertion portions 61' and 

ported therein by the first and second bearing assemblies the other set of retaining portions 62' being spaced axially 

40a* and 40*. Thus, the hub body 38' is a substantially inward from the msertion portions 61'. In other words, a first 

tubular member. Specifically, the hub body 38' has a center set of retaining portions 62' form an outer circumferential 

tubular portion 38c' with first and second end sections 38a' «>w of the retaining portions 62' , and a second set of the 

and 38* being integral formed with the center tubular retaining portions 62' form an inner circumferential row of 

portion 38c' as a one-piece, unitary member. The first end retaining portions 62' with the insertion portions 61' being 

section 38a' has an integrally mounted brake rotor attach- located between the rows of retaining portions 62'. 

ment portion 38a". 30 Preferably, the insertion portion 61' and the retaining 

A set of first spoke openings 60a' are provided at the first portions 62' of each spoke opening are formed simulta- 

end section 38a' of the hub body 38' for receiving the bent neously. Also preferably, the inner and outer ends of the 

ends 246 of the spokes 24. Similarly, the second end section retaining portions 62' of the spoke openings 60a' and 60* 

38* of the hub body 38' is provided with a second set of are tapered to avoid sharp edges engaging the spokes 24. 

spoke openings 60* for receiving the bent ends 24b of the 35 Each of the insertion portions 61' has a center longitudinal 

spokes 24. In the illustrated embodiment, the first end axis C x ' that passes through the center axis A' of the hub axle 

section 38a' is provided with nine of the first spoke openings 36'. The retaining portions 62', on the other hand, have 

60a' and the second end section 38* is provided with nine center longitudinal axes C 2 ' that are parallel to the center 

of the second spoke openings 606'. The spoke openings 60a' longitudinal axis C/ of the insertion portion 61' for each of 

and 60b 1 are equally spaced apart about the circumference of 40 the spoke openings 60a' and 60*. Thus, the center longitu- 

the hub body 38'. Each of the spoke openings 60a' and 60* dinal axes C 2 f of the retaining portions 62' do not pass 

are also designed to receive two spokes 24 as explained through the center axis of the hub axle 36'. Rather, the center 

below. Accordingly, the front hub 22' is designed to have longitudinal axes C 2 of the retaining portions 62' are angled 

thirty-six spokes extending outwardly therefrom in a gen- with respect to center axis A'. Preferably, the center longi- 

erally tangential direction. 45 tudinal axis C 2 of each retaining portion 62' is angled 

Preferably, the first and second sets of spoke openings between about 5° and about 20° from a radial orientation in 

60a' and 60* are identical. The first and second spoke the hub body 38'. In the illustrated embodiment, the retain- 

openings 60a* and 60* are designed to be used with con- ing portions 62' are angled about 10° with respect to center 

ventional tangential spokes 24. Of course, it is possible that axis A for a twenty-six inch rim with thirty-six spoke holes 

the first and second sets of spoke openings 60a' and 60* can 50 and a hub having a diameter approximately 22 millimeters, 

be different such that tangential spokes 24 are used in one For a twenty-six inch rim with thirty-two spoke holes and a 

end of the hub body 38' and a different types of spokes are hub having a diameter approximately 22 millimeters, the 

used in the other end of the hub body 38'. The first spoke retaining portions 62' are preferably angled about 11° with 

openings 60a' are circumferentially arranged around the hub respect to center axis A'. This angled configuration of the 

body 38' adjacent to the brake rotor attachment portion 38a\ 55 retaining portions 62' results in the straight sections 24a of 

Preferably, the first spoke openings 60a' are spaced axially the spokes 24 being easily arranged in a tangential direction 

inward of the brake rotor attachment portion 38a" so that relative to an imaginary circle centered on the hub body 38'. 

brake disc rotor 32* can be easily attached with the bolts 32a' Moreover, this angled configuration of the retaining portions 

and nuts 326'. 62' allows the straight sections 24a of the spokes 24 to be 

In this embodiment, the first and second spoke openings 60 easi ly aligned with the spoke holes 34 of the rim 26 without 

60a' and 60* are elongated slots that are each provided with significant bending of the spokes 24. In the illustrated 

an insertion portion 61' and a pair of retaining portions 62'. embodiment, the spokes 24 are not bent more than about five 

Accordingly, each of the spoke openings 60a' and 606' is degrees. 

designed to have a pair of spokes 24 retained therein with the If the retaining portions 62' were formed with their center 

spokes 24 extending in opposite directions. 65 axis passing through the center axis A of the hub axle 36', 

The insertion portion 61' of each spoke opening is located then the conventional spokes 24 would be placed under 

between the pair of retaining portions 62' of each spoke excessive bending forces, which could result in the spokes 
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24 breaking during use of the wheel. In particular, if the In the preferred embodiment, the spoke seals 42a' and 

retaining portions 62' have their center axes passing through 426' also aid in the assembly of the spokes 24 with the hub 

the center of the hub axle 36', then the center straight section body 38* and the rim 26. Specifically, in the preferred 

24a would have to be bent from 95° to 108° for a twenty-six embodiments, the seals 42a' and 426' are arranged so that 

inch rim with thirty-six spoke holes and a hub having a 5 they restrain movement of the spokes 24 within the spoke 

diameter approximately 22 millimeters. In contrast, with the openings 60a' and 606* so that the bent ends 246 of the 

retaining portions 62' of the spokes 24 being angled, the spokes 24 stays in the retaining portions 62' of the spoke 

amount of bending of the spokes 24 can be reduced and/or openings 60a' and 60b 

eliminated ** ' n ^ e illustrated embodiment, the spoke seal 42a has a 

, ' , iojt ■ < ii m tubular section 80a' and a center annular flange 82a'. The 

THe brake rotor attachment port.oo 38rf is integraUy ™ ^ fa ^ 

formed with the center tubular portion 38c of the hub body ^ 80fl , ^ ^ M and 

38' as a one-piece, un.tary member. In the illustrated 86a , q[ ^ Mf ^ afe ^ d t0 , 

embodiment, the brake rotor attachment portion 3&f is membcf g8fl , and aQ 9()fl , Qf ^ innef sufface 

formed with six attachment members or points with through f * e faub bod 3gl Qf ^ icu , ar sh of , he 

bores 70'. While six individual attachment points are 15 a . QA . . x c . ... Art rtn „ B „ f t . 

A . . ... , A A A . * ... . . . £i ends 84a and 86a' will vary depending on the shape or the 

illustrated, .t wiU be apparent to those skilled m the art from faub bod ^ . nents |n other words> 

this d.sclosure that fewer or more attachment pomts can be > ^ ^ functions ^ ^ wa M , he sea , 

utilized. Moreover, it wiU be apparent to those skilled in the ^ * ^ rear faub ^ a &]i ends 84fl , 

art from this disclosure that the attachment porUons could be aQd 8fia , (o accommodate &ont 2 {,_ 

a continuous flange, if needed and/or desired. The through 20 „ ?1 , _ t t . , , . . , _ 

bore 70' can be threaded or unthreaded. By using through ^hen the front hub 22' is assembled an axial force is 

bores 70' instead of blind bores, the front hub 22' can be a PP hed 10 lhe ends f 4 "' "J S6a of ' he ™bular section 80a 

c . j* i«*ii . to form annular seals therebetween. Accordingly, the spoke 

easily manufactured at a relatively lower cost. , , . . _ A . , . . f J ' . t y . 

, , , r , seal 42a' isolates a first interior section of the interior 

In the case of unthreaded through bores 70 , the bolte 32a passageway 52 - f rom the remainder of the interior passage- 

extend into openings in the brake disc rotor 32 and then $T ^ seclion formed by the spoke seal 42fl , 

through the through bores 70'. The free ends of the bo ts32a fe CODlinuous first space located beneath ^ spoke 

have nuts 326' threaded thereon for attaching the brake disc openings 60a' 

rotor 32' to the hub body 38'. This arrangement allows the ^ . " . „ 0 - , . c . , .. . ... 

■ i i j •yot a *i_ l i * u * ioji , The center annular flange 82a* is preferably aligned with 

hub body 38 r and the brake rotor attachment portion 38a* to , . • *u u *u o ™ c n t „e t u* 

, - ' 4 - , ,> . • . A i . , 30 a radial plane passmg through the centers axes CV or the 

be formed out of the same a lightweight material, such as . . r ^. > ? . , rn i -m. 

. x . , , . *j ^ 0 ?, « . msertion portions 61' of the first spoke openings 60a'. Thus, 

alummum. Moreover, the hub body 38 does not need to be it _ . , „ 0 ^ t • j * ■ « 

i i . j; i « v v - Af ? j . the center annular flange 82a' is positioned to axially sepa- 

rep laced if the through bores 70' become damaged. . . . . to . ^ . ftU fl : r t 

r & & rate the two retaimng portions 62' of each or the first spoke 

In the case of threaded through bores 70', the bolts 32a' openings 60a' from each other. The center annular flange 

extend into openings in the brake disc rotor 32' and then 35 s2 a< is also positioned to keep spokes 24 in the retaining 

threaded into the through bores 70'. Optionally, the free ends por tions 62' of the first spoke openings 60a'. Accordingly, 

of the bolts 32a' can have the nuts 326' threaded thereon for when the enlarged heads 24c of the spokes 24 are inserted 

more securely attaching the brake disc rotor 32' to the hub int0 the portions 6i of the spoke openings 60a', the 

body 38'. In this arrangement, if the threads of through bores enlarged heads 24c of the spokes 24 contact the center 

70' become damaged, the hub body 38' does not need to be 4Q annu i ar fl ange 82a'. The enlarged heads 24c then pushes or 

replaced. Rather, the bolts 32a' and the nuts 326' securely deforms the center annular flange 82a' one way or the other 

attach the brake disc rotor 32' to the hub body 38'. ^ that lhe enlarged heads 24c extends into the insertion 

Bearing assemblies 40a' and 406' rotatably supports hub portions 61' of the spoke openings 60a'. The spokes 24 are 

body 38' on hub axle 36'. The bearing assembly 40a' then moved or slid into one of the two retaining portions 62' 

basically includes a plurality of balls 74a 1 located between 45 of each of the spoke openings 60a. The center annular flange 

an inner race member 76a' and an outer race member 78a'. 82a' will prevent the spokes 24 from accidentally falling out 

Similarly, the bearing assembly 406' basically includes a of the insertion portions 61' of the spoke openings 60a'. 

plurality of balls 746' located between an inner race member Thus, the center annular flange 82a' aids in the assembly of 

766' and an outer race member 786'. Since bearing assem- the front wheel 16. In other words, the center annular flange 

blies 40a' and 406' are well known in the bicycle art, they 50 82a' must be moved or deformed again before the spokes 24 

will not be discussed or illustrated in detail herein. can be removed from the spoke openings 60a 1 . For added 

Turning now to FIGS. 17 and 18,the spoke seals 42a' and resiliency, an annular groove 92a' can be formed in the outer 

426' are arranged in the interior passageway 52' of the hub peripheral surface of the center flange 82a ; . 

body 38' so as to be adjacent the spoke openings 60a' and Similar to the spoke seal 42a', the spoke seal 426' has a 

606' to isolate the spoke openings 60a' and 606' from the hub 55 tubular section 806* and a center annular flange 826'. The 

axle 36. In other words, the spoke seals 42a' and 426' prevent center annular flange 82a' extends in a circumferential 

contaminants from entering the front hub 22' through the direction about the tubular section 80a*. Alternatively, the 

spoke openings 60a' and 606'. The spoke seals 42a' and 426 1 center annular flanges 82a' and 826' of the spoke seals 42a' 

are preferably resilient members that are constructed of and 426' can each have a pair of center annular flanges. The 

rubber or the like. Of course, it will be apparent to those 60 ends 846' and 866' of the tubular section 806' are configured 

skilled in the art from this disclosure that the seals could be to engage a ring member 886' and an abutment 906' of the 

created from other types of materials, depending upon their inner surface of the hub body 38'. Of course, the particular 

shape and arrangement. Moreover, it will be apparent to shape of the ends 846' and 866' will vary depending on the 

those skilled in the art from this disclosure that while the shape of the hub body 38' and its internal components. When 

spoke seals 42a' and 426' are illustrated as a pair of separate 65 the front hub 22' is assembled, an axial force is applied to the 

sealing members, the spoke seals 42a' and 426' can be ends 846' and 866' of the tubular section 806' to form annular 

formed as a one-piece, unitary member. seals therebetween. Accordingly, the spoke seal 426' isolates 
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a second interior section of the interior passageway 52' from 
the remainder of the interior passageway 5'. This interior 
section formed by the spoke seal 426' is continuous annular 
second space located beneath the spoke openings 60b'. 

Similar to the center annular flange 82a', the center 5 
annular flange 826* is preferably aligned with a radial plane 
passing through the centers axes Cj of the insertion portions 
61' of the second spoke openings 606'. Thus, the center 
annular flange 826' is positioned to axially separate the two 
retaining portions 62' of each of the second spoke openings 10 
606' from each other. The center annular flange 826' is also 
positioned to keep spokes 24 in the retaining portions 62' of 
the second spoke openings 606'. Accordingly, when the 
enlarged heads 24c of the spokes 24 are inserted into the 
insertion portions 61' of the spoke openings 606', the 15 
enlarged heads 24c of the spokes 24 contact the center 
annular flange 82b' . The enlarged heads 24c then pushes or 
deforms the center annular flange 82b' one way or the other 
so that the enlarged heads 24c extends into the insertion 
portions 61' of the spoke openings 606'. The spokes 24 are 20 
then moved or slid into one of the two retaining portions 62 
of each of the spoke openings 606'. The center annular 
flange 826' will prevent the spokes 24 from accidentally 
falling out of the insertion portions 61' of the spoke openings 
606'. Thus, the center annular flange 826' aids in the assem- 25 
bly of the front wheel 16. In other words, the center annular 
flange 826' must be moved or deformed again before the 
spokes 24 can be removed from the spoke openings 606'. For 
added resiliency, an annular groove 926' can be formed in 
the outer peripheral surface of the center flange 826'. 30 

Spoke Opening Covers 

As seen in FIGS. 19 and 20, a spoke opening cover 100 
in accordance with one embodiment of the present invention 35 
is illustrated for use with the front hub 22* of FIGS. 15 and 
16. Of course, the spoke opening cover 100 can be used with 
the rear hub 22 of FIGS. 4 and 5 by turning the spoke 
opening cover 100 inside out to reverse the direction of the 
slits 102. Although for purposes of brevity, the spoke open- 40 
ing cover 100 will only be illustrated with the front hub 22'. 

The spoke opening cover 100 is used to limit or prevent 
contaminants from entering the hub body 38 or 38' via the 
spoke openings 60a, 60a' or 606, 606', respectively. The 
spoke opening cover 100 can be used instead of the spoke 45 
seals 42a, 42a' and 426, 426', or in conjunction with the 
spoke seals 42a, 42a' and 426, 426'. The spoke opening 
cover 100 basically has a resilient tubular body 101 con- 
structed from a flexible material such as rubber. The spoke 
opening cover 100 has a plurality of slits 102 spaced 50 
circumferential around the tubular body 101. The tubular 
body 101 of the spoke opening cover 100 is configured and 
dimensioned to snugly fit around the bicycle hub 22' so that 
the spoke openings are aligned with the slits. The spoke 
opening cover 100 is installed on each end of the hub body 55 
38' prior to installation of spokes 24. Since this embodiment 
is used with the bicycle hubs 22 and 22', the slits 102 extend 
diagonally relative a center axis of the tubular body. The slits 
102 have enlarged openings 104 at each end. The enlarged 
openings 104 align with the retaining portions 62' of the 60 
spoke openings 60a' or 606', while the center sections of the 
slits 102 overlie the insertion portions 61' of the spoke 
openings 60a' or 606'. Also, the center sections of the slits 
102 hold the spokes 24 in the retaining portions 62' to aid in 
the assembly of the wheel. 65 

As seen in FIGS. 21 and 22, a spoke opening cover 100' 
in accordance with an alternate embodiment of the present 
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invention is illustrated for use with the bicycle either the rear 
hub 22 of FIGS. 4 and 5 or the front hub 22' of FIGS. 15 and 
16. Although for purposes of brevity, the spoke opening 
cover 100' will only be illustrated with the front hub 22'. 

The spoke opening cover 100' is used to limit or prevent 
contaminants from entering the hub body 38 or 38' via the 
spoke openings 60a, 60a' or 606, 606', respectively. The 
spoke opening cover 100' can be used instead of the spoke 
seals 42a, 42a' and 426, 426', or in conjunction with the 
spoke seals 42a, 42a' and 426, 426'. In this embodiment, the 
spoke opening cover 100' is a thin flexible strip or body 
portion 101' having a first end 102' and a second end 104' 
with a predetermined length therebetween. The first end 102' 
is provided with a first protrusion 106', while the second end 
104' is provided with a second protrusion 108'. The first and 
second protrusions 106' and 108' are configured and dimen- 
sioned to be frictionally retained with the insertion portions 
61' of the spoke openings 60a' or 606'. Accordingly, the first 
and second protrusions 106' and 108' have predetermined 
widths or diameters that are larger that a width of an 
enlarged head 24c of a spoke 24. Preferably, the body 
portion 101' has a predetermined width that is larger that the 
widths or diameters of the enlarged heads 24c of the spokes 
24. In other words, the body portion 101' of the spoke 
opening cover 100' has a predetermined width that is larger 
than a width of insertion portions 61' of the spoke openings 
60a' or 606'. The spoke opening cover 100' is designed to be 
installed on each end of the hub body 38' after the spokes 24 
have been installed into the spoke openings 60a' and 606'. 

As seen in FIGS. 23-25, a spoke opening cover 100" in 
accordance with another alternate embodiment of the 
present invention is illustrated for use with the bicycle either 
the rear hub 22 of FIGS. 4 and 5 or the front hub 22' of FIGS. 
15 and 16. Although for purposes of brevity, the spoke 
opening cover 100" will only be illustrated with the front 
hub 22'. 

The spoke opening cover 100" is used to limit or prevent 
contaminants from entering the hub body 38 or 38' via the 
spoke openings 60a, 60a' or 606, 606', respectively. The 
spoke opening cover 100" can be used instead of the spoke 
seals 42a, 42a' and 426, 426', or in conjunction with the 
spoke seals 42a, 42a' and 426, 426'. In this embodiment, the 
spoke opening cover 100" is a thin flexible strip or body 
portion 101" having a first end 102" and a second end 104" 
with a predetermined length therebetween. 

The first end 102" is provided with a tubular connector 
106", while the second end 104" is provided with a mating 
connector 108. The tubular connector 106" is a protrusion 
that is configured and dimensioned to be received in one of 
the insertion portions 61* of the spoke openings 60a' or 606'. 
The mating connector 108' is a split protrusion in the form 
of a resilient detent. The second end 104" is configured and 
dimensioned to overlap the first end 102" with mating 
connector 108" being retained in the bore of tubular protru- 
sion 106" via a snap-fit. The length of body portion 101" 
should be such that spoke opening cover 100" snugly fits 
around the hub body 38' when the detent 108" is snap-fitted 
into the tubular protrusion 106". 

Preferably, the body portion 101" has a predetermined 
width that is larger than the widths or diameters of the 
enlarged heads 24c of the spokes 24. In other words, the 
body portion 101" of the spoke opening cover 100" has a 
predetermined width that is larger than a width of insertion 
portions 61' of the spoke openings 60a' or 606'. The spoke 
opening cover 100" is designed to be installed on each end 
of the hub body 38' after the spokes 24 have been installed 
into the spoke openings 60a' and 606'. 
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Second Embodiment 

Referring now to FIGS. 26-29, bicycle rear and front 
hubs 122 and 122' are illustrated in accordance with a second 
embodiment of the present invention. The rear and front 
hubs 122 and 122' of this second embodiment are substan- 5 
tially the same as the first embodiment, except that the spoke 
hole openings 60a, 60a' and 606, 60/?' of the first embodi- 
ment have been replaced with modified spoke openings 
160a, 160a' and 160b, 160b 1 that each receive a single spoke 
as explained below. Since the rear and front hubs 122 and 10 
122' are substantially the same as the rear and front hubs 22 
and 22' of the first embodiment, this embodiment will not be 
discussed or illustrated in detail herein. 

Referring to FIGS. 26 and 27, the rear hub 122 basically J5 
includes a hub axle 136, a hub body 138, a first bearing 
assembly 140a, a second bearing assembly 1406, a first 
spoke seal 142a, a second spoke seal 142b, a freewheel 144 
and a quick release mechanism 146. The hub axle 136 has 
a center axis A extending between a first end 136a and a 2Q 
second end 136b. 

The quick release mechanism 146 extends through a 
center bore 136c of the hub axle 136 such that the quick 
release mechanism 146 is coupled to the hub axle 136 in a 
conventional manner. The first and second ends 136a and 2 $ 
136b of the hub axle 136 are threaded for receiving a pair of 
nuts 150a and 1506 that applies an axial force on the hub 
body 138, the bearing assemblies 140a and 1406, the spoke 
seals 142a and 1426, and the freewheel 144. First and 
second bearing assemblies 140a and 1406 rotatably mount 30 
the hub body 138 with the freewheel 144 on the hub axle 
136. The freewheel 144 allows the hub axle 136 to rotate 
freely relative to the hub body 138 in one direction, but 
fixedly couples the hub axle 136 relative to the hub body 138 
in the opposite rotational direction. 35 

A set of first spoke openings 160a are provided at the first 
end section 138a of the hub body 138 for receiving the bent 
ends 246 of the spokes 24. Similarly, the second end section 
1386 of the hub body 138 is provided with a second set of 
spoke openings 1606 for receiving the bent ends 246 of the 40 
spokes 24. In the illustrated embodiment, the first end 
section 138a is provided with eighteen of the first spoke 
openings 160a and the second end section 1386 is provided 
with eighteen of the second spoke openings 1606. The spoke 
openings 160a and 1606 are grouped into pairs that are 45 
equally spaced apart about the circumference of the hub 
body 138. Accordingly, the rear hub 122 is designed to have 
thirty-six spokes extending outwardly therefrom in a gen- 
erally tangential direction. 

Preferably, the first and second sets of spoke openings so 
160a and 1606 are arranged identical. The first and second 
spoke openings 160a and 1606 are designed to be used with 
conventional tangential spokes 24. Of course, it is possible 
that the first and second sets of spoke openings 160a and 
1606 can be different such that tangential spokes 24 are used 55 
in one end of the hub body 138 and a different types of 
spokes are used in the other end of the hub body 138. The 
first spoke openings 160a are circumferentially arranged 
around the hub body 138 adjacent to the brake rotor attach- 
ment portion 138a*. Preferably, the first spoke openings 160a 60 
are spaced axially inward of the brake rotor attachment 
portion 138a" so that brake disc rotor 132 can be easily 
attached with the bolts 132a and nuts 1326. 

In this embodiment, the spoke openings 160a and 1606 
are arranged to form two circumferential rows of spoke 65 
openings 160a at end section 138a and two circumferential 
rows of spoke openings 1606 at end section 1386. Each of 
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the spoke openings 160a and 1606 has an insertion portion 
161 and a retaining portion 162. Adjacent pairs of the spoke 
openings 160a and 1606 are oriented in opposite directions 
so that the spokes 24 extend in generally opposite directions 
from the hub body 138. 

Each insertion portion 161 is formed by a curved or partial 
cylindrical surface 164 that has a width or diameter that is 
equal to or slightly larger than the widths or diameters of the 
enlarged heads 24c of the spokes 24. Thus, the inner ends 
(bent ends 246 with enlarged heads 24c) of the spokes 24 can 
be easily inserted into the spoke openings 160a and 1606 
through the insertion portions 161. 

The retaining portions 162 have smaller widths or diam- 
eters than the insertion portions 161. More specifically, the 
diameters or widths of the retaining portions 162 are smaller 
than the diameters or widths of the enlarged heads 24c of the 
spokes 24 so as to retain the spokes 24 within the spoke 
openings 160a and 1606. The retaining portions 162 are 
each preferably defined by a partial cylindrical surface 166 
that is connected to the curved surface 164 of the associated 
insertion portion 161. 

Preferably, the insertion portion 161 and the retaining 
portions 162 of each spoke opening are formed simulta- 
neously. Also preferably, the inner and outer ends of the 
retaining portions 162 of the spoke openings 160a and 1606 
are tapered to avoid sharp edges engaging the spokes 24. 

Similar to the first embodiment, discussed above, each of 
the insertion portions 161 has a center longitudinal axis that 
passes through the center axis A of the hub axle 136. The 
retaining portions 162, on the other hand, have center 
longitudinal axes that are parallel to the center longitudinal 
axis of the associated insertion portion 161 for each of the 
spoke openings 160a and 1606. Thus, the center longitudinal 
axes of the retaining portions 162 do not pass through the 
center axis of the hub axle 136, similar to the first embodi- 
ment. Rather, the center longitudinal axes of the retaining 
portions 162 are angled with respect to center axis A. 
Preferably, the center longitudinal axis of each retaining 
portion 162 is angled between about 5° and about 20° from 
a radial orientation in the hub body 138. In the illustrated 
embodiment, the retaining portions 162 are angled about 10° 
with respect to center axis A for a twenty-six inch rim with 
thirty-six spoke holes and a hub having a diameter approxi- 
mately 22 millimeters. For a twenty-six inch rim with 
thirty-two spoke holes and a hub having a diameter approxi- 
mately 22 millimeters, the retaining portions 162 are pref- 
erably angled about 11° with respect to center axis A. This 
angled configuration of the retaining portions 162 results in 
the straight sections 24a of the spokes 24 being easily 
arranged in a tangential direction relative to an imaginary 
circle centered on the hub body 138. Moreover, this angled 
configuration of the retaining portions 162 allows the 
straight sections 24a of the spokes 24 to be easily aligned 
with the spoke holes of the rim without significant bending 
of the spokes 24. In the illustrated embodiment, the spokes 
24 are not bent more than about five degrees. 

Referring to FIGS. 28 and 29, the front hub 122' basically 
includes a hub axle 136', a hub body 138', a first bearing 
assembly 140a', a second bearing assembly 1406', a first 
spoke seal 142a', a second spoke seal 1426', and a quick 
release mechanism 146'. The hub axle 136' has a center axis 
A extending between a first end 136a' and a second end 
1366'. 

The quick release mechanism 146' extends through a 
center bore 136c' of the hub axle 136' such that the quick 
release mechanism 146' is coupled to the hub axle 136' in a 
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conventional manner. The first and second ends 136a' and 
1366' of the hub axle 136' are threaded for receiving a pair 
of nuts 150a 1 and 1506' that applies an axial force on the hub 
body 138', the bearing assemblies 140a' and 140b' and the 
spoke seals 142a' and 1426'. First and second bearing 5 
assemblies 140a' and 1406' rotatably mount the hub body 
138' on the hub axle 136'. 

A set of first spoke openings 160a' are provided at the first 
end section 138a f of the hub body 138' for receiving the bent 
ends 246 of the spokes 24. Similarly, the second end section 30 
1386' of the hub body 138' is provided with a second set of 
spoke openings 1606' for receiving the bent ends 246 of the 
spokes 24. In the illustrated embodiment, the first end 
section 138a' is provided with eighteen of the first spoke 
openings 160a' and the second end section 1386' is provided 15 
with eighteen of the second spoke openings 1606*. The 
spoke openings 160a' and 1606' are grouped into pairs that 
are equally spaced apart about the circumference of the hub 
body 138'. Accordingly, the front hub 122' is designed to 
have thirty-six spokes extending outwardly therefrom in a 20 
generally tangential direction. 

The first spoke openings 160a' are circumferentially 
arranged around the hub body 138' adjacent to the brake 
rotor attachment portion 138o\ Preferably, the first spoke 
openings 160a' are spaced axially inward of the brake rotor 25 
attachment portion 138*f so that brake disc rotor 132' can be 
easily attached with the bolts 132a' and nuts 1326'. 

In this embodiment, the spoke openings 160a' and 1606' 
are arranged to form two circumferential rows of spoke 
openings 160a' at end section 138a' and two circumferential 
rows of spoke openings 1606' at end section 1386 '. Each of 
the spoke openings 160a' and 1606* has an insertion portion 
161' and a retaining portion 162'. Adjacent pairs of the spoke 
openings 160a' and 1606' are oriented in opposite directions 
so that the spokes 24 extend in generally opposite directions 35 
from the hub body 138'. 

Each insertion portion 161' is formed by a curved or 
partial cylindrical surface 164' that has a width or diameter 
that is equal to or slightly larger than the widths or diameters 4Q 
of the enlarged heads 24c of the spokes 24. Thus, the inner 
ends (bent ends 246 with enlarged heads 24c) of the spokes 
24 can be easily inserted into the spoke openings 160a' and 
1606 1 through the insertion portions 161'. 

The retaining portions 162' have smaller widths or diam- 45 
eters than the insertion portions 161'. More specifically, the 
diameters or widths of the retaining portions 162' are smaller 
than the diameters or widths of the enlarged heads 24c of the 
spokes 24 so as to retain the spokes 24 within the spoke 
openings 160a' and 1606'. The retaining portions 162' are 50 
each preferably defined by a partial cylindrical surface 166' 
that is connected to the curved surface 164' of the associated 
insertion portion 161'. 

Preferably, the insertion portion 161' and the retaining 
portions 162' of each spoke opening are formed simulta- 55 
neously. Also preferably, the inner and outer ends of the 
retaining portions 162' of the spoke openings 160a' and 
1606' are tapered to avoid sharp edges engaging the spokes 
24. 

Similar to the first embodiment, discussed above, each of 60 
the insertion portions 161' has a center longitudinal axis that 
passes through the center axis A of the hub axle 136'. The 
retaining portions 162', on the other hand, have center 
longitudinal axes that are parallel to the center longitudinal 
axis of the associated insertion portion 161' for each of the 65 
spoke openings 160a' and 1606'. Thus, the center longitu- 
dinal axes of the retaining portions 162' do not pass through 
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the center axis of the hub axle 136', similar to the first 
embodiment. Rather, the center longitudinal axes of the 
retaining portions 162' are angled with respect to center axis 
A*. Preferably, the center longitudinal axis of each retaining 
portion 162' is angled between about 5° and about 20° from 
a radial orientation in the hub body 138*. In the illustrated 
embodiment, the retaining portions 162' are angled about 
10° with respect to center axis A for a twenty-six inch rim 
with thirty-six spoke holes and a hub having a diameter 
approximately 22 millimeters. For a twenty-six inch rim 
with thirty-two spoke holes and a hub having a diameter 
approximately 22 millimeters, the retaining portions 162' are 
preferably angled about 11° with respect to center axis A'. 
This angled configuration of the retaining portions 162' 
results in the straight sections 24a of the spokes 24 being 
easily arranged in a tangential direction relative to an 
imaginary circle centered on the hub body 138'. Moreover, 
this angled configuration of the retaining portions 162' 
allows the straight sections 24a of the spokes 24 to be easily 
aligned with the spoke holes of the rim without significant 
bending of the spokes 24. In the illustrated embodiment, the 
spokes 24 are not bent more than about five degrees. 

Third Embodiment of Front Hub 

Referring now to FIG. 30, a front bicycle hub 222 is 
illustrated in accordance with a third embodiment of the 
present invention. The front hub 222 of this third embodi- 
ment is substantially the same as the front hub 22' shown in 
FIG. 16, except that the left half of the front hub 222 has 
been modified to be substantially a mirror image of the right 
half of the front hub 222. In other words, the front hub 222 
is not designed to have a disc rotor coupled thereto. Since the 
front hub 222 is substantially the same as the front hub 22' 
of the first embodiment, this third embodiment will not be 
discussed or illustrated in detail herein. 

The front hub 222 basically includes a hub axle 236, a hub 
body or shell 238, a first bearing assembly 240a, a second 
bearing assembly 2406, a first spoke seal 242a, a second 
spoke seal 2426 and a quick release mechanism 246. Of the 
parts of front hub 222, only the hub body 238 and the first 
and second spoke seals 242a and 2426 are non-conventional 
parts. The remaining parts of front hub 222 are relatively 
conventional, and thus, the remaining parts of front hub 222 
will not be discussed or illustrated in detail herein. 

The hub axle 236 has a center axis A extending between 
a first end 236a and a second end 2366. 1 Tie quick release 
mechanism 246 extends through a center bore 236c of the 
hub axle 236 such that the quick release mechanism 246 is 
coupled to the hub axle 236 in a conventional manner. The 
first and second ends 236a and 2366 of the hub axle 236 are 
threaded for receiving a pair of nuts 250a and 2506 that 
apply an axial force on the hub body 238, the bearing 
assemblies 240a and 2406 and the spoke seals 242a and 
2426. First and second bearing assemblies 240a and 2406 
rotatably mount the hub body 238 on the hub axle 236. 

The hub body 238 is illustrated in accordance with one 
embodiment of the present invention. In this embodiment, 
the hub body 238 is a hollow member that defines an interior 
passageway 252 with the hub axle 236 being rotatably 
supported therein by the first and second bearing assemblies 
240a and 2406. Thus, the hub body 238 is a substantially 
tubular member. Specifically, the hub body 238 has a center 
tubular portion 238c with first and second end sections 238a 
and 2386 being integral formed with the center tubular 
portion 238c as a one-piece, unitary member. 

A set of first spoke openings 260a are provided at the first 
end section 238a of the hub body 238 for receiving the bent 
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ends of the spokes 224. Similarly, the second end section resilient members that are constructed of rubber or the like. 

2386 of the hub body 238 is provided with a second set of Of course, it will be apparent to those skilled in the art from 

spoke openings 260/) for receiving the bent ends of the this disclosure that the seals could be created from other 

spokes 224. In the illustrated embodiment, the first end types of materials, depending upon their shape and arrange- 

section 238a is provided with nine of the first spoke open- 5 ment. 

ings 260a and the second end section 2386 is provided with i n the preferred embodiment, the spoke seals 242c and 

nine of the second spoke openings 2606. The spoke open- 2426 also aid in the assembly of the spokes 224 with the hub 

ings 260a and 2606 are equally spaced apart about the body 238 and the rim. Specifically, in the preferred 

circumference of the hub body 238. Each of the spoke embodiments, the seals 242a and 2426 are arranged so that 

openings 260a and 2606 are also designed to receive two 10 they restrain movement of the spokes 224 within the spoke 

spokes 224 as explained below. Accordingly, the front hub openings 260a and 2606 so that the bent ends of the spokes 

222 is designed to have thirty-six spokes extending out- 224 stays in the retaining portions 262 of the spoke openings 

wardly therefrom in a generally tangential direction. 260a and 2606. The seals 242a and 2426 are identical in 

Preferably, the first and second sets of spoke openings construction to the seal 426' as seen in FIG. 18. 

260a and 2606 are identical, expect that the first and second 35 

sets of spoke openings 260a and 2606 are circumferential ™ rd Embodiment of Rear Hub 

offset, i.e., not axially aligned. The first and second spoke Referring now to FIG. 31, a rear bicycle hub 322 is 

openings 260a and 2606 are designed to be used with illustrated in accordance with a third embodiment of the 

tangential spokes 224. Of course, it is possible that the first present invention. The rear hub 322 of this third embodiment 

and second sets of spoke openings 260a and 2606 can be 20 mc i u de SIIian y Q f the same features of the rear hub 22 as seen 

different such that tangential spokes 224 are used in one end m piG. 5. Therefore, the common features between the rear 

of the hub body 238 and a different types of spokes are used hub 22 and the rear hub 322 will not be discussed herein 

in the other end of the hub body 238. wn eo describing the rear hub 322. 

In this embodiment, the first and second spoke openings The rear hub 322 basically includes a hub axle 336, a hub 

260a and 2606 are elongated slots that are each provided 25 body or shell 338 (two parts), a first bearing assembly 340a, 

with an insertion portion 261 and a pair of retaining portions a second bearing assembly 3406, a first spoke seal 342a, a 

262. Accordingly, each of the spoke openings 260a and 2606 second spoke seal 3426, a freewheel 344 and a quick release 

is designed to have a pair of spokes 224 retained therein with mechanism 346. Of the parts of rear hub 322, only the hub 

the spokes 224 extending in opposite directions. The first body 338 and the first and second spoke seals 342a and 3426 

and second spoke openings 260a and 2606 have the identical 30 are non-conventional parts. The remaining parts of rear hub 

shapes as the spoke openings 60a as seen in FIGS. 9-11. 322 are relatively conventional, and thus, the remaining 

Bearing assemblies 240a and 2406 rotatably supports hub parts of rear hub 322 will not be discussed or illustrated in 

body 238 on hub axle 236. In this embodiment, bearing detail herein. 

assemblies 240a and 2406 are identical to each other, except 35 The hub axle 336 has a center axis A extending between 

that they are mirror images of each other. The bearing a first end 336a and a second end 3366. The quick release 

assembly 240a basically includes a plurality of balls 274a mechanism 346 extends through a center bore 336c of the 

located between an inner race member 276a and an outer hub axle 336 such that the quick release mechanism 346 is 

race member 278a. Similarly, the bearing assembly 2406 coupled to the hub axle 336 in a conventional manner. The 

basically includes a plurality of balls 2746 located between 4Q first and second ends 336a and 3366 of the hub axle 336 are 

an inner race member 2766 and an outer race member 2786. threaded for receiving a pair of nuts 350a and 3506 that 

Since bearing assemblies 240a and 2406 are well known in apply an axial force on the hub body 338, the bearing 

the bicycle art, they will not be discussed or illustrated in assemblies 340a and 3406, the spoke seals 342a and 3426, 

detail herein. and the freewheel 344. First and second bearing assemblies 

However, the arrangement of the bearing assemblies 240a 45 340a and 3406 rotatably mount the hub body 338 with the 

and 2406 relative to the first and second spoke openings freewheel 344 on the hub axle 336. The freewheel 344 

260a and 2606 is unique in that the bearing assemblies 240a allows the hub axle 336 to rotate freely relative to the hub 

and 2406 are located at least partially beneath the first and body 338 in one direction, but fixedly couples the hub axle 

second spoke openings 260a and 2606. This arrangement 336 relative to the hub body 338 in the opposite rotational 

provides for better rigidity of the wheel and the hub axle 50 direction. 

236. Specifically, the outer circumferential rows of the The hub body 338 of this embodiment of the present 

retaining portions 262 of the first and second spoke openings invention is constructed of two pieces. In this embodiment, 

260a and 2606 have their centers lying on radial planes P x the hub body 338 is a hollow member that defines an interior 

and P 2 , respectively. As seen in FIG. 30, the planes ? 1 and passageway 352 with the hub axle 336 being rotatably 

P 2 intersect at least part of the bearing assemblies 240a and 55 supported therein by the first and second bearing assemblies 

2406, respectively. Plane Pj passes through the balls 274a, 340a and 3406. Thus, the hub body 338 is a substantially 

the inner race member 276a and the outer race member tubular member. Specifically, the hub body 338 has a center 

278a. Similarly, the plane P 2 passes through the balls 2746, tubular portion 338c with first and second end sections 338a 

the inner race member 2766 and the outer race member and 3386. 

2806. 60 The first end section 338a is integrally formed with the 

The spoke seals 242a and 2426 are arranged in the interior center tubular portion 338c and the inner ring portion 3886 

passageway 252 of the hub body 238 so as to be adjacent the as a one-piece, unitary member. The second end section 

spoke openings 260a and 2606 to isolate the spoke openings 3386 of the hub body 338 is constructed of two pieces (outer 

260a and 2606 from the hub axle 236. In other words, the member or portion 339 and inner ring member or portion 

spoke seals 242a and 2426 prevent contaminants from 65 3886 ). The second end section 3386 has the freewheel 344 

entering the front hub 222 through the spoke openings 260a fixedly coupled thereto. Preferably, the outer portion 339 has 

and 2606. The spoke seals 242a and 2426 are preferably internal threads that engage external threads of the inner ring 
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portion 388/? to fixedly couple them together and to prevent 
relative rotation therebetween. The outer portion 339 is held 
on the inner ring portion 388/) by the axial force applied to 
the various parts of the hub 322 by nuts 350a and 3506. This 
type of arrangement reduces the manufacturing costs of the 5 
hub shell or body 338. 

A set of first spoke openings 360a are provided at the first 
end section 338a of the hub body 338 for receiving the bent 
ends of the spokes 324. Similarly, the second end section 
3386 of the hub body 338 is provided with a second set of io 
spoke openings 3606 for receiving the bent ends of the 
spokes 324. In the illustrated embodiment, the first end 
section 338a is provided with nine of the first spoke open- 
ings 360a and the second end section 3386 is provided with 
nine of the second spoke openings 3606. The spoke open- 
ings 360a and 3606 are equally spaced apart about the 
circumference of the hub body 338. Each of the spoke 
openings 360a and 3606 are also designed to receive two 
spokes 324 as explained below. Accordingly, the rear hub 
322 is designed to have thirty-six spokes extending out- 20 
wardly therefrom in a generally tangential direction. 

Preferably, the first and second sets of spoke openings 
360a and 3606 are identical, expect that the first and second 
sets of spoke openings 360a and 3606 are circumferential 
offset, i.e., not axially aligned. The first and second spoke 25 
openings 360a and 3606 are designed to be used with 
tangential spokes 324. 

In this embodiment, the first and second spoke openings 
360a and 3606 are elongated slots that are each provided ^ 
with an insertion portion 361 and a pair of retaining portions 
362. Accordingly, each of the spoke openings 360a and 3606 
is designed to have a pair of spokes 324 retained therein with 
the spokes 324 extending in opposite directions. The first 
and second spoke openings 360a and 3606 have the identical 
shapes as the spoke openings 60a as seen in FIGS. 9-10. 

Bearing assemblies 340a and 3406 rotatably supports hub 
body 338 on hub axle 336. The bearing assembly 340a 
basically includes a plurality of balls 374a located between 
an inner race member 376a and an outer race member 378a. 4Q 
Similarly, the bearing assembly 3406 basically includes a 
plurality of balls 3746 located between an inner race mem- 
ber 3766 and an outer race member 3786. Since bearing 
assemblies 340a and 3406 are well known in the bicycle art, 
they will not be discussed or illustrated in detail herein. 45 

The spoke seals 342a and 3426 are arranged in the interior 
passageway 352 of the hub body 338 so as to be adjacent the 
spoke openings 360a and 3606 to isolate the spoke openings 
360a and 3606 from the hub axle 336. In other words, the 
spoke seals 342a and 3426 prevent contaminants from 50 
entering the rear hub 322 through the spoke openings 360a 
and 3606. The spoke seals 342a and 3426 are preferably 
resilient members that are constructed of rubber or the like. 
Of course, it will be apparent to those skilled in the art from 
this disclosure that the seals could be created from other 55 
types of materials, depending upon their shape and arrange- 
ment. 

In the preferred embodiment, the spoke seals 342a and 
3426 also aid in the assembly of the spokes 324 with the hub 
body 338 and the rim. Specifically, in the preferred 60 
embodiments, the seals 342a and 3426 are arranged so that 
they restrain movement of the spokes 324 within the spoke 
openings 360a and 3606 so that the bent ends of the spokes 
324 stay in the retaining portions 362 of the spoke openings 
360a and 3606. ^ 65 

In this embodiment, the ring-shaped member 388a and 
the inner ring member or portion 3886 support the spoke 
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seals 342a and 3426 from moving inwardly in a radial 
direction. More specifically, these members are constructed 
of rigid material and have an annular ring-shape that pre- 
vents the radial inward movement of the spoke seals 342a 
and 3426. The particular shape of the ring members 388a 
and 3886 depend upon the adjacent structures of the hub. 
Accordingly, their specific shapes will not be discussed or 
illustrated in detail herein. 

In the illustrated embodiment, the spoke seal 342a has a 
tubular section and a center annular flange. The center 
annular flange of the spoke seal 342a extends in a circum- 
ferential direction about the tubular section. The center 
annular flange can either contact the interior surface of the 
hub body 338 or be spaced from the hub body 338. The 
particular shape of the ends of the spoke seal 342a will vary 
depending on the shape of the hub body 338 and its internal 
parts. 

When the rear hub 322 is assembled, an axial force is 
applied to the ends of the tubular section of the spoke seal 
342a to form annular seals therebetween. Thus, the spoke 
seal 342a isolates a first interior section of the interior 
passageway 352 from the remainder of the interior passage- 
way 352. This interior section formed by the spoke seal 342a 
is continuous annular first space located beneath the spoke 
openings 360a. Basically, the construction of the spoke seal 
342a is substantially identical in construction to the seal 32a' 
as seen in FIG. 17, except that the center flange has been 
made wider and the inner end of the seal 342a has a slightly 
different shape. However, the spoke seal 342a performs the 
same function as the seal 42a f , discussed above. In 
particular, the spoke seal 342a is positioned to axially 
separate the two retaining portions 362 of each of the first 
spoke openings 360a from each. The center annular flange 
of spoke seal 342a is also positioned to keep the spokes 324 
in the retaining portions 362 of the first spoke openings 
360a. 

Similar to the spoke seal 342a, the spoke seal 3426 has a 
tubular section and a center annular flange. The center 
annular flange of the spoke seal 3426 extends in a circum- 
ferential direction about the tubular section. The ends of the 
tubular section of the spoke seal 3426 are configured to 
engage a ring member 3886 and an abutment 3906 of the 
inner surface of the hub body 338. Of course, the particular 
shape of the ends of the spoke seal 3426 will vary depending 
on the shape of the hub body 338 and its internal compo- 
nents. 

When the rear hub 322 is assembled, an axial force is 
applied to the ends of the tubular section of the spoke seal 
3426 to form annular seals therebetween. Accordingly, the 
spoke seal 3426 isolates a second interior section of the 
interior passageway 352 from the remainder of the interior 
passageway 352. This interior section formed by the spoke 
seal 3426 is a continuous annular second space located 
beneath the spoke openings 3606. 

The center annular flange of the spoke seal 3426 is 
preferably aligned with a radial plane passing through the 
centers axes of the insertion portions 361 of the second 
spoke openings 3606. Thus, the center annular flange of the 
spoke seal 3426 is positioned to axially separate the two 
retaining portions 362 of each of the second spoke openings 
3606 from each other. The center annular flange of the spoke 
seal 3426 is also positioned to keep spokes 324 in the 
retaining portions 362 of the second spoke openings 3606. 
Accordingly, when the enlarged heads of the spokes 324 are 
inserted into the insertion portions 361 of the spoke open- 
ings 3606, the enlarged heads of the spokes 324 contact the 
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center annular flange of the spoke seal 342b. The enlarged 
heads then push or deform the center annular flange of the 
spoke seal 3426 one way or the other so that the enlarged 
heads extend into the insertion portions 361 of the spoke 
openings 3606. The spokes 324 are then moved or slid into 
one of the two retaining portions 362 of each of the spoke 
openings 3606. The center annular flange of the spoke seal 
342b will prevent the spokes 324 from accidentally falling 
out of the insertion portions 361 of the spoke openings 360b. 
In other words, the center annular flange of the spoke seal 
342b must be moved or deformed again before the spokes 
324 can be removed from the spoke openings 360b. 

The freewheels, such as the freewheel 344, are well 
known in the bicycle art, and thus, the freewheel 344 will not 
be illustrated or discussed in detail herein. The freewheel 
344 is used to transmit a driving force from the chain to the 
rear bicycle wheel in one rotation direction only. The 
freewheel 344 allows the bicycle to advance freely without 
any rotation of the pedals. The freewheel 344 is fastened to 
the rear hub 322 as integral part of the rear hub 322 in a 
conventional manner. The freewheel 344 has an outer tubu- 
lar part 394, an inner tubular part 396 and a one-way clutch 
398. The inner tubular part 396 is installed radially inwardly 
of the outer tubular part 394 so that the inner tubular part 396 
is free to rotate relative to the outer tubular part 394. The 
one-way clutch 398 is installed between the outer tubular 
part 394 and inner tubular part 396 for transmitting the 
driving force from the outer tubular part 394 to the inner 
tubular part 396 in one rotational direction only. The outer 
tubular part 394 has a plurality of gears or sprockets (not 
shown) mounted thereon, while the inner tubular part 396 is 
usually mounted on the hub axle 336. 

Fourth Embodiment of Rear Hub 

Referring now to FIGS. 32-36, a rear bicycle hub 422 is 
illustrated in accordance with a third embodiment of the 
present invention. The rear hub 422 of this third embodiment 
includes many of the same features of the rear hub 22 as seen 
in FIG. 5. Therefore, the common features between the rear 
hub 22 and the rear hub 422 will not be discussed herein 
when describing the rear hub 422. 

The rear hub 422 basically includes a hub axle 436, a hub 
body or shell 438, a first bearing assembly 440a, a second 
bearing assembly 4406, a first spoke seal 442a with a seal 
support 443a, a second spoke seal 4426, a freewheel 444 and 
a quick release mechanism 446. Of the parts of rear hub 422, 
only the hub body 438 and the first and second spoke seals 
442a and 4426 are non-conventional parts. The remaining 
parts of rear hub 422 are relatively conventional, and thus, 
the remaining parts of rear hub 422 will not be discussed or 
illustrated in detail herein. 

The hub axle 436 has a center axis A extending between 
a first end 436a and a second end 4366. The quick release 
mechanism 446 extends through a center bore 436c of the 



The hub body 438 is illustrated in accordance with one 
embodiment of the present invention. In this embodiment, 
the hub body 438 is a hollow member that defines an interior 
passageway 452 with the hub axle 436 being rotatably 
5 supported therein by the first and second bearing assemblies 
440a and 4406. Thus, the hub body 438 is a substantially 
tubular member. Specifically, the hub body 438 has a center 
tubular portion 438c with first and second end sections 438a 
and 4386 being integral formed with the center tubular 
10 portion 438c as a one-piece, unitary member. The first end 
section 438a has an integrally mounted brake rotor attach- 
ment portion 438a*, while a second end section 4386 has the 
freewheel 444 fixedly coupled thereto. Each of the end 
sections 438a and 4386 has an annular groove 439c and 
15 4396, respectively, for receiving spoke opening covers 100* 
or 100" or 500 as explained below. 

A set of first spoke openings 460a are provided at the first 
end section 438a of the hub body 438 for receiving the bent 
ends 4246 of the spokes 424. Similarly, the second end 
20 section 4386 of the hub body 438 is provided with a second 
set of spoke openings 4606 for receiving the bent ends 4246 
of the spokes 424. In the illustrated embodiment, the first 
end section 438a is provided with nine of the first spoke 
openings 460a and the second end section 4386 is provided 
25 with nine of the second spoke openings 4606. The spoke 
openings 460a and 4606 are equally spaced apart about the 
circumference of the hub body 438. Each of the spoke 
openings 460a and 4606 are also designed to receive two 
spokes 424 as explained below. Accordingly, the rear hub 
422 is designed to have thirty-six spokes extending out- 
wardly therefrom in a generally tangential direction. 

Preferably, the first and second sets of spoke openings 
460a and 4606 are identical. The first and second spoke 
openings 460a and 4606 are designed to be used with 
conventional tangential spokes 424. Of course, it is possible 
that the first and second sets of spoke openings 460a and 
4606 can be different such that tangential spokes 424 are 
used in one end of the hub body 438 and a different types of 
spokes are used in the other end of the hub body 438. The 
first spoke openings 460a are circumferentially arranged 
around the hub body 438 adjacent to the brake rotor attach- 
ment portion 43Sd. Preferably, the first spoke openings 460a 
are spaced axially inward of the brake rotor attachment 
portion 438d so that a brake disc rotor can be easily attached 
thereto via the bolts and nuts in the same manner as 
illustrated in FIG. 5. 

In this embodiment, the first and second spoke openings 
460a and 4606 are elongated slots that are each provided 
with an insertion portion 461 and a pair of retaining portions 
462. Accordingly, each of the spoke openings 460a and 4606 
is designed to have a pair of spokes 424 retained therein with 
the spokes 424 extending in opposite directions. 
The insertion portion 461 of each spoke opening is 
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hub axle 436 such that the quick release mechanism 446 is 55 located between the pair of retaining portions 462 of each 



coupled to the hub axle 436 in a conventional manner. The 
first and second ends 436a and 4366 of the hub axle 436 are 
threaded for receiving a pair of nuts 450a and 4506 that 
applies an axial force on the hub body 438, the bearing 
assemblies 440a and 4406, the spoke seals 442a and 4426, 
and the freewheel 444. First and second bearing assemblies 
440a and 4406 rotatably mount the hub body 438 with the 
freewheel 444 on the hub axle 436. The freewheel 444 
allows the hub axle 436 to rotate freely relative to the hub 
body 438 in one direction, but fixedly couples the hub axle 
436 relative to the hub body 438 in the opposite rotational 
direction. 



spoke opening. Each insertion portion 461 is formed by a 
pair of opposed curved surfaces that are spaced apart so as 
to be equal to or slightly larger than the widths or diameters 
of the enlarged heads of the spokes 424. Thus, the inner ends 
60 (bent ends 4246 with enlarged heads) of the spokes 424 can 
be easily inserted into the spoke openings 460a and 4606 
through the insertion portions 461. 

The brake rotor attachment portion 438d is integrally 
formed with the center tubular portion 438c of the hub body 
65 438 as a one-piece, unitary member. In the illustrated 
embodiment, the brake rotor attachment portion 4380* is 
formed with six attachment members or points with through 
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bores 470. While six individual attachment points are 
preferred, it will be apparent to those skilled in the art from 
this disclosure that fewer or more attachment points can be 
utilized. Moreover, it will be apparent to those skilled in the 
art from this disclosure that the attachment portions could be 
a continuous flange, if needed and/or desired. The through 
bore 470 can be threaded or unthreaded. By using through 
bores 470 instead of blind bores, the rear hub 422 can be 
easily manufactured at a relatively lower cost. 

Bearing assemblies 440a and 4406 rotatably supports hub 
body 438 on hub axle 436. The bearing assembly 440a 
basically includes a plurality of balls 474a located between 
an inner race member 476a and an outer race member 478a. 
Similarly, the bearing assembly 440b basically includes a 
plurality of balls 4746 located between an inner race mem- 
ber 4766 and an outer race member 4786. Since bearing 
assemblies 440a and 4406 are well known in the bicycle art, 
they will not be discussed or illustrated in detail herein. 

The spoke seals 442a and 4426 are arranged in the interior 
passageway 452 of the hub body 438 so as to be adjacent the 
spoke openings 460a and 4606 to isolate the spoke openings 
460a and 4606 from the hub axle 436. In other words, the 
spoke seals 442a and 4426 prevent contaminants from 
entering the rear hub 422 through the spoke openings 460a 
and 4606. The spoke seals 442a and 4426 are preferably 
resilient members that are constructed of rubber or the like. 
Of course, it will be apparent to those skilled in the art from 
this disclosure that the seals could be created from other 
types of materials, depending upon their shape and arrange- 
ment. Moreover, it will be apparent to those skilled in the art 
from this disclosure that while the spoke seals 442a and 
4426 are illustrated as a pair of separate sealing members, 
the spoke seals 442a and 4426 can be formed as a one-piece, 
unitary member. 

In the preferred embodiment, the spoke seals 442a and 
4426 also aid in the assembly of the spokes 424 with the hub 
body 438 and the rim. Specifically, in the preferred 
embodiments, the seals 442a and 4426 are arranged so that 
they restrain movement of the spokes 424 within the spoke 
openings 460a and 4606 so that the bent ends 4246 of the 
spokes 424 stays in the retaining portions 462 of the spoke 
openings 460a and 4606. As best seen in FIG. 34, a left 
sealing assembly is formed of the spoke seal 442a and seal 
support 443a. The seal support 443a is constructed of a hard 
rigid plastic material that prevents the spoke seal 442a from 
being deflected radially inwardly into the interior of the hub. 
In other words, the seal support 443a maintains the spoke 
seal 442a in a sealing position. 

In the illustrated embodiment, the spoke seal 442a has a 
tubular section 480a and a center annular flange 482a. The 
center annular flange 482a extends in a circumferential 
direction about the tubular section 480a. The center annular 
flange 482a can either contact the interior surface of the hub 
body 438 or be spaced slightly from the hub body 438. The 
ends 484a and 486a of the tubular section 480a are config- 
ured to engage a ring member 488a and an abutment 490a 
of the inner surface of the hub body 438. Of course, the 
particular shape of the ends 484a and 486a will vary 
depending on the shape of the hub body 438 and its internal 
components. Preferably, ends 484a and 486a of the tubular 
section 480a are annular flanges that contact the interior 
surface of the hub body 438 to form an isolated area beneath 
the spoke openings 460a. This isolated area beneath the 
spoke openings 460a is a continuous annular space. 

When the rear hub 422 is assembled, an axial force is 
applied to the ends 484a and 486a of the tubular section 
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480a to form annular seals therebetween. Accordingly, the 
spoke seal 442a isolates a first interior section of the interior 
passageway 452 from the remainder of the interior passage- 
way 452. This interior section formed by the spoke seal 442a 

5 is continuous annular first space located beneath the spoke 
openings 460a. 

The center annular flange 482a is preferably aligned with 
a radial plane passing through the centers axes of the 
insertion portions 461 of the first spoke openings 460a. 

10 Thus, the center annular flange 482a is positioned to axially 
separate the two retaining portions 462 of each of the first 
spoke openings 460a from each other. The center annular 
flange 482a is also positioned to keep spokes 424 in the 
retaining portions 462 of the first spoke openings 460a. 

15 Accordingly, when the enlarged heads 424c of the spokes 
424 are inserted into the insertion portions 461 of the spoke 
openings 460a, the enlarged heads 424c of the spokes 424 
contact the center annular flange 482a. The enlarged heads 
424c then push or deform the center annular flange 482a one 

lQ way or the other so that the enlarged heads 424c extends into 
the insertion portions 461 of the spoke openings 460a. The 
spokes 424 are then moved or slid into one of the two 
retaining portions 462 of each of the spoke openings 460a. 
The center annular flange 482a will prevent the spokes 424 

l5 from accidentally falling out of the insertion portions 461 of 
the spoke openings 460a. Thus, the center annular flange 
482a aids in the assembly of the rear wheel. In other words, 
the center annular flange 482a must be moved or deformed 
again before the spokes 424 can be removed from the spoke 

3 0 openings 460a. 

The seal support 443a, as seen in FIGS. 33 and 34, is a 
substantially tubular member constructed of a relatively hard 
rigid material, such as a hard plastic material. The configu- 
ration of seal support 443a should basically compliment the 

35 interior surface of the spoke seal 442a. In other words, the 
seal support 443a is located within the interior bore of the 
spoke seal 442a so as to provide radial support to spoke seal 
442a. In the illustrated embodiment, the seal support 443a 
has a first tubular portion 470a, an annular flange 472a and 

40 a second annular or cylindrical portion 474a. When the seal 
support 443a is located within seal 442a, the exterior 
surfaces of the cylindrical portions 470a and 474a contact 
the step-shaped inner surface of the tubular section 480a. 
Similar to the spoke seal 442a, the spoke seal 4426 has a 

45 tubular section 4806 and a center annular flange 4826. The 
center annular flange 482a extends in a circumferential 
direction about the tubular section 480a. Alternatively, the 
center annular flanges 482a and 4826 of the spoke seals 
442a and 4426 can each have a pair of center annular 

50 flanges. The end 4846 of the tubular section 4806 is con- 
figured to engage a ring member 4886 and an abutment 4906 
of the inner surface of the hub body 438. The end 4866 of 
the tubular section 4806 is configured to be engaged to the 
ring member 4886 and a part of the freewheel 444. Of 

55 course, the particular shape of the ends 4846 and 4866 will 
vary depending on the shape of the hub body 438 and its 
internal components. Preferably, the end 4866 of the tubular 
section 4806 has an inwardly extending annular flange that 
contacts the outer surface of the ring member 4886. 

60 When the rear hub 422 is assembled, an axial force is 
applied to the ends 4846 and 4866 of the tubular section 
4806 to form annular seals therebetween. Accordingly, the 
spoke seal 4426 isolates a second interior section of the 
interior passageway 452 from the remainder of the interior 

65 passageway 452. This interior section formed by the spoke 
seal 4426 is continuous annular second space located 
beneath the spoke openings 4606. 
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Similar to the center annular flange 482a, the center 
annular flange 4826 is preferably aligned with a radial plane 
passing through the centers axes of the insertion portions 

461 of the second spoke openings 460/?. Thus, the center 
annular flange 4826 is positioned to axially separate the two 5 
retaining portions 462 of each of the second spoke openings 
4606 from each other. The center annular flange 4826 is also 
positioned to keep spokes 424 in the retaining portions 462 
of the second spoke openings 4606. Accordingly, when the 
enlarged heads 424c of the spokes 424 are inserted into the JQ 
insertion portions 461 of the spoke openings 4606, the 
enlarged heads 424c of the spokes 424 contact the center 
annular flange 4826. The enlarged heads 424c then pushes or 
deforms the center annular flange 4826 one way or the other 

so that the enlarged heads 424c extends into the insertion 15 
portions 461 of the spoke openings 4606. The spokes 424 
are then moved or slid into one of the two retaining portions 

462 of each of the spoke openings 4606. The center annular 
flange 4826 will prevent the spokes 424 from accidentally 
falling out of the insertion portions 461 of the spoke open- 2Q 
ings 4606. Thus, the center annular flange 4826 aids in the 
assembly of the rear wheel. In other words, the center 
annular flange 4826 must be moved or deformed again 
before the spokes 424 can be removed from the spoke 
openings 4606. 25 

The ring-shaped member 4886 is non-rotatably coupled to 
the hub body 438. The ring member 4886 has the freewheels 
444 rotatably mounted thereon. The ring member 4886 also 
provides radial support for the spoke seal 4426. 

The freewheels, such as the freewheel 444, are well 30 
known in the bicycle art, and thus, the freewheel 444 will not 
be illustrated or discussed in detail herein. The freewheel 
444 is used to transmit a driving force from the chain to the 
rear bicycle wheel in one rotation direction only. The 
freewheel 444 allows the bicycle to advance freely without 35 
any rotation of the pedals. The freewheel 444 is fastened to 
the rear hub 422 as integral part of the rear hub 422 in a 
conventional manner. The freewheel 444 has an outer tubu- 
lar part 494, an inner tubular part 496 and a one-way clutch 
498. The inner tubular part 496 is installed radially inwardly 4 q 
of the outer tubular part 494 so that the inner tubular part 496 
is free to rotate relative to the outer tubular part 494. The 
one-way clutch 498 is installed between the outer tubular 
part 494 and inner tubular part 496 for transmitting the 
driving force from the outer tubular part 494 to the inner 45 
tubular part 496 in one rotational direction only. The outer 
tubular part 494 has a plurality of gears or sprockets (not 
shown) mounted thereon, while the inner tubular part 496 is 
usually mounted on the hub axle 436. 

As seen in FIGS. 35 and 36, a spoke opening cover 500 50 
in accordance with another embodiment of the present 
invention is illustrated for use with the rear hub 422 of FIGS. 
32 and 33. Of course, the spoke opening cover 500 can be 
used with other hubs disclosed herein. Although for pur- 
poses of brevity, the spoke opening cover 500 will only be 55 
illustrated with the rear hub 422. 

The spoke opening cover 500 is used to limit or prevent 
contaminants from entering the hub body 438 via the spoke 
openings 460a or 4606, respectively. The spoke opening 
cover 500 can be used instead of the spoke seals 442a and 60 
4426 or in conjunction with the spoke seals 442a and 4426. 
The spoke opening cover 500 basically has a resilient 
tubular body 501 constructed from a flexible material such 
as rubber. The tubular body 501 of the spoke opening covers 
500 are configured and dimensioned to snugly fit around the 65 
bicycle hub body 438 within the annular grooves 439a and 
4396 and to be substantially flush with the outer surface of 



the hub body 438 as seen in FIG. 32. The spoke opening 
cover 500 is installed on each end of the hub body 438 prior 
to installation of spokes 424. Of course, the annular grooves 
439c and 4396 can receive other types of spoke opening 
covers. For example, spoke opening covers 100' or 100" can 
be positioned within the annular grooves 439a and 4396 so 
that the outer surfaces of the spoke opening covers 100' or 
100" are flush with the outer surface of the hub body 438. 

While only selected embodiments have been chosen to 
illustrate the present invention, it will be apparent to those 
skilled in the art from this disclosure that various changes 
and modifications can be made herein without departing 
from the scope of the invention as defined in the appended 
claims. Furthermore, the foregoing description of the 
embodiments according to the present invention are pro- 
vided for illustration only, and not for the purpose of limiting 
the invention as defined by the appended claims and their 
equivalents. 

What is claimed is: 

1. A bicycle hub for use with bicycle spokes, said bicycle 
hub comprising: 

a hub axle having a center axis extending between a first 

end and a second end; 
a hub body having an interior passageway with said hub 

axle being rotatably supported therein, a set of first 

spoke openings circumferentially arranged around said 

hub body; 

a first flexible seal arranged in said interior passageway of 
said hub body and adjacent said first spoke openings to 
isolate said first spoke openings from said hub axle; and 

a first rigid seal support located beneath said first flexible 
seal to radially support said first flexible seal. 

2. A bicycle hub according to claim 1, wherein 

said first flexible seal is an annular member with an inner 
surface. 

3. A bicycle hub according to claim 2, wherein 

said first rigid seal support is an annular member with an 
outer surface that is configured to mate with said inner 
surface of said first flexible seal. 

4. A bicycle hub according to claim 2, wherein 

said first flexible seal is positioned between said hub axle 
and said hub body to isolate a first interior section of 
said interior passageway adjacent said first spoke open- 
ings. 

5. A bicycle hub according to claim 4, wherein 

said first interior section of said interior passageway is a 
continuous annular first space. 

6. A bicycle hub according to claim 5, wherein 

each of said first spoke openings has an insertion portion 
with a large width that permits an enlarged head portion 
of a spoke to pass therethrough and a first retaining 
portion with a width that is smaller than said width of 
said insertion portion to retain the enlarged head por- 
tion of the spoke therein. 

7. A bicycle hub according to claim 6, wherein 

said first flexible seal includes a first tubular section with 
at least one first flange extending radially outward from 
said first tubular section in a plane intersecting said 
insertion portions of said first spoke openings. 

8. A bicycle hub according to claim 6, wherein 

said first flexible seal includes a first tubular section with 
a portion that is positioned to keep spokes in said first 
retaining portions of said first spoke openings. 
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9. A bicycle hub according to claim 6, wherein 

each of said first spoke openings includes a second 
retaining portion to retain the enlarged head portions of 
two spokes with in each of said first spoke openings. 

10. A bicycle hub according to claim 9, wherein 5 
said first flexible seal includes a first tubular section with 

at least one first flange extending radially outward from 
said first tubular section in a plane intersecting said 
insertion portions of said first spoke openings. 

11. A bicycle hub according to claim 9, wherein 1 
said first flexible seal includes a first tubular section with 

a portion that is positioned to keep spokes in said first 
and second retaining portions of said first spoke open- 
ings. 35 

12. Abicycle hub according to claim 1, further comprising 
a freewheel coupled to said second end of said axle to 

rotate relative to said hub body. 

13. A bicycle hub according to claim 1, wherein 

said hub body has an outer surface with a first annular 20 
groove, each of said first spoke openings has an inser- 
tion portion located along said first annular groove and 
a first retaining portion, said insertion portion having a 
large width that permits an enlarged head portion of a 
spoke to pass therethrough, and said first retaining 25 
portion having a width that is smaller than said width 
of said insertion portion to retain the enlarged head 
portion of the spoke therein. 

14. Abicycle hub according to claim 13, further compris- 

g 30 
a first spoke opening cover located with in said first 
annular groove. 

15. A bicycle hub according to claim 14, wherein 

said first spoke opening cover has an outer surface that is 
flush with said outer surface of said hub body. 3b 

16. Abicycle hub according to claim 13, wherein 

said hub body further includes a second annular groove 
said outer surface and a set of second spoke openings 
circumferentially arranged around said hub body at a 4Q 
location that is axially spaced from said first spoke 
openings, each of said second spoke openings has an 
insertion portion located along said second annular 
groove and a first retaining portion, said insertion 
portions of said second spoke openings having large 45 
widths that permit enlarged head portions of spokes to 
pass therethrough, and said first retaining portions of 
said second spoke openings having a width that is 
smaller than said width of said insertion portion of 
second spoke openings to retain the enlarged head 5Q 
portions of the spokes therein. 

17. Abicycle hub according to claim 16, further compris- 
g 

a first spoke opening cover located with in said first 
annular groove, and a second spoke opening cover 
located with in said second annular groove. 
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18. A bicycle hub according to claim 17, wherein 

said first and second spoke opening covers have outer 
surfaces that are flush with said outer surface of said 
hub body. 

19. Abicycle hub for use with bicycle spokes, said bicycle 
hub comprising: 

a hub axle having a center axis extending between a first 
end and a second end; and 

a hub body having an outer surface with a first annular 
groove, an interior passageway with said hub axle 
being rotatably supported therein, a set of first spoke 
openings circumferentially arranged around said hub 
body, each of said first spoke openings has an insertion 
portion located along said first annular groove and a 
retaining portion, said insertion portion having a large 
width that permits an enlarged head portion of a spoke 
to pass therethrough, and said retaining portion having 
a width that is smaller than said width of said insertion 
portion to retain the enlarged head portion of the spoke 
therein. 

20. Abicycle hub according to claim 19, further compris- 
ing 

a first spoke opening cover located with in said first 
annular groove. 

21. Abicycle hub according to claim 20, wherein 

said first spoke opening cover has an outer surface that is 
flush with said outer surface of said hub body. 

22. Abicycle hub according to claim 19, wherein 

said hub body further includes a second annular groove 
said outer surface and a set of second spoke openings 
circumferentially arranged around said hub body at a 
location that is axially spaced from said first spoke 
openings, each of said second spoke openings has an 
insertion portion located along said second annular 
groove and a first retaining portion, said insertion 
portions of said second spoke openings having large 
widths that permit enlarged head portions of spokes to 
pass therethrough, and said first retaining portions of 
said second spoke openings having a width that is 
smaller than said width of said insertion portion of 
second spoke openings to retain the enlarged head 
portions of the spokes therein. 

23. Abicycle hub according to claim 22, further compris- 
ing 

a first spoke opening cover located with in said first 
annular groove, and a second spoke opening cover 
located with in said second annular groove. 

24. A bicycle hub according to claim 23, wherein 

said first and second spoke opening covers have outer 
surfaces that are flush with said outer surface of said 
hub body. 

***** 
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